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NAS Pensacola NPL Site
Pensacol a, Florida

Dear Sir:

The U.S. Environmental Protection Agency (EPA) Region 4 has reviewed the above subject decision
docunent and concurs with the selected remedy for the Remedial Action at Operable Unit 1. This
remedy is supported by the previously conpleted Renedial Investigation, Feasibility Study and
Basel i ne Ri sk Assessnent Reports.

The sel ected remedy consists of: institutional controls to restrict groundwater use of the
surficial zone of the sand and gravel aquifer and prohibit intrusive activities within the
landfill boundary, an interception systemto capture and treat groundwater to reduce iron

| evel s, and natural attenuation of the organic conpounds. EPA s concurrence assumes

inpl enentation of |land use restrictions, through a | and use controls assurance and

inpl enentation plan via a Menorandum of Agreenent between the Navy, State and EPA, will be
executed within 90 days. This renedial action is protective of human health and the environnent,
conplies with Federal and State requirenents that are legally applicable or relevant and
appropriate to the renedial action and is cost effective.

EPA appreciates the coordination efforts of NAS Pensacola and the level of effort that was put
forth in the docurments leading to this decision. EPA |ooks forward to continuing the exenplary
worki ng relationship with NAS Pensacol a and Southern Division Naval Facilities Engineering
Command as we nove toward final cleanup of the NPL site.
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CC. Elsie Munsell, Deputy Assistant Secretary of the Navy
Ron Joyner, NAS Pensacol a
Bill HII, SOUTHD V
Davi d G abka, FDEP

<I MG SRC 98072C



Tabl e of Contents

DECLARATI ON OF THE RECORD OF DECI SION ..o e e e e e e e e e Vi i
1.0 SI TE LOCATI ON AND DESCRI PTI ON . ..o et e e e e e e e e e 1
2.0 SITE H STORY AND ENFORCEMENT ACTIVITIES ... o e e e e e 5
2.1 General Site H Story . ... e 5
2.2 Site-Specific H Story ... 5
2.3 Chronology of Events and Previous Investigations .............. ... ... 6
2.4 RemDVal ACTi ON .. 11
3.0 H GHLI GHTS OF COWUNI TY PARTI G PATI ON . .o e e e e e 12
4.0 SCOPE AND ROLE OF THE OPERABLE UNI T ... e et e e e e e e e 13
5.0 SITE CHARACTERI STl CS . . ot e e e e e e e e e e e e e 16
5.1 Nature and Extent of Soil Contamination ............. ... .. ... . i, 16
5.2 Nature and Extent of Goundwater Contamination ................. ... .. ouu... 16
5.3 Nat ure and Extent of Sediment and Surface Water Contamination ............... 17
5.4 Fate and TransSport . ... e 21
5.4.1 Sources of Contamnati On .......... .. e 21
5.4.2 Contaminant M grati On ........ .. e 22
6.0 SUWMARY OF SITE RISKS ... e e e e e e 29
6.1 Chemcals of Potential CoNnCern ......... ... e 29
6.2 EXPOSUr 8 ASSES SN .ottt e e e 31
6.2.1 QUrrent EXPOSUI & ... 31
6.2.2 FULUIrE EXPOSUN @ . ottt e e e e e e 32
6.3  TOXi City ASSESSIEBNL ...ttt 33
6.4 Risk Characteri zati On ... ... ... e e e e 41
6.5 Soi |l Perfornunce Standards for Groundwater Protection ....................... 43
6.6 Risk UnCertai Nty . ... e e 45
6.7 Human Heal th RISk SUMMBIY . ... ... e e e e 48
6.8 Ecological Considerati ONS .. ..... ...t e e e 50
7.0 DESCRI PTION OF THE REMEDI AL ALTERNATI VES . . ... e e 52
7.1 Alternative 1: NO ACtiON ... . e 53
7.2 Alternative 2: Natural Attenuation ........... ... .. .. 55
7.3 Alternative 3: CappPiNg ...ttt 60
7.4 Aternative 4. Goundwater Extraction with Treatnent for the
Entire Landfill ... 61
7.5 Applicable or Relevant and Appropriate Requirenents ......................... 66



8.0 COVPARATI VE ANALYSIS OF ALTERNATI VES . ... it e e e e e 71
8.1 Threshold Criteria ..... ... 73

8.1.1 Overall Protection of Human Health and the Environment ................ 73

8.1.2 Conpliance With ARARS .. ... ... e 74

8.2 Primary Balancing Oriteria ... e e e e 75
8.2.1 Long-term Effectiveness and Pernmanence ................c ... 75

8.2.2 Reduction of Toxicity, Mbility, or Volunme Through Treatnent .......... 76

8.2.3 Short-termEffectiveness ... ... 77

8.2.4 Inplementabi ity ... . e 77

8. 2. 5 C0ST it e 78

8.3 Modi Fying Oriteria ..o e e 78

9.0 THE SELECTED REMEDY . . . .ttt ettt e e e e e e e e e e e 80
9.1 SOUrCe CONET Ol .. 80

9.2 1Yo} o VI o g T o 81

9.3  Conpliance Testing . ... e 81

10. 0 STATUTORY DETERM NATI ONS . ...t e e e e e e e e e e 83
10.1 Protection of Human Health and the Environment ............. .. ............... 83

10.2 Attainment Of the ARARS ... .. . .. 83

10.3 Cost-Eff @Cti VENESS . . oo 84

10.4 Use of Permanent Solutions to the Maxi mum Extent Practicable ................ 85

10.5 Preference for Treatnent as a Principal Element ....... ... ... ... ... .. ... ... 85

11. 0 DOCUMENTATI ON OF NO SIGNIFI CANT CHANGES . . ..ot e e e e e e 86
12.0 REFERENCES . ...ttt e e 87

Li st of Figures

Figure 1-1 Site Locati On MAP ...ttt e e e e e 2
Figure 1-2 Site MaP .o e e e 3
Figure 5-1 Goundwater Area oOf CONCEIN ... ... e e e e 18
Figure 5-2 Surface Water Area Of CONCEI N ... .. .. i e e e 20
Figure 7-1 Areas of CONCEIN . ... e e 54



Table 6-1
Table 6-2
Table 6-3
Table 6-4
Table 6-5
Table 6-6
Table 6-7
Table 6-8
Table 7-1
Table 7-2
Table 7-3
Table 7-4
Table 8-1
Table 9-1
Appendi x A

Appendi x B

Li st of Tables

Chemicals of Potential Concern ............ .. e
Exposure Point Concentrati ONS .. ... ...ttt
Paraneters Used to Estinmate Potential Exposures for Current Land Use
REC DL OF S .o
Paraneters Used to Estinmate Potential Exposures for Future Land Use
REC DL OF S .o
Toxi col ogi cal Database Infornmation for Chemicals of Potential

G0N C Bl N o ot e
Ri sk and Hazard for ldentified COCs and Pat hways of Concerns ................
Renmedi al Goal Options for Shallow Internediate Goundwater ..................
Renmedi al Goal (njectives for Deep Groundwater .............. .. iiiiiininnennnn.
Site 1 - Renedial Qbj €CtiVeS ...
Potential Location-Specific ARARs for the Selected Renedy ...................
Potential Action-Specific ARARs for the Selected Remedy .....................
Potential Chemical-Specific: ARARs for the Selected Remedy ..................
Cost Conparison for Alternati Ves .. ... ... e
Performance Standards for Goundwater . ............ ...

Li st of Appendi ces

d ossary
Responsi veness Summary



Li st of Abbreviations

The following list contains many of the abbreviations, acronyns and synbols used in this
docunent. A glossary of technical terns is provided in Appendi x A

ACC Area of Concern

ARAR Applicabl e or Rel evant and Appropriate Requiremnent

bl s bel ow | and surface

BRA Basel i ne R sk Assessnent

CDI Chronic Daily Intake

CEC Cati on exchange capacity

CERCLA Conpr ehensi ve Environmental Response, Conpensation, and Liability Act

CG Cl eanup Goal

CoC Chem cal of Concern

CorPC Chem cal of Potential Concern

CSF Cancer Sl ope Factor

(14 Cubi c Yard

E&E Ecol ogy & Environnent, Inc.

ED Exposure Duration

EPC Exposure Point Concentration

FDER Fl ori da Departrment of Environmental Regulation (since renaned Florida
Departnent of Environnmental Protection [ FDEP])

FFA Federal Facilities Agreenent

FGC Fl ori da G oundwat er Qui dance Concentration

FFS Focused Feasibility Study

FOTW Federal | y Omed Treat ment Works

FPDWS Florida Primary Drinking Water Standard

FS Feasibility Study

FSDWs Fl ori da Secondary Drinking Water Standard

&M Geraghty & Mller, Inc.

gpm gal l ons per mnute

HEAST Health Effects Assessnment Summary Tabl es

HI Hazard | ndex

HQ Hazard Quoti ent

HRS Hazard Ranki ng System

I AS Initial Assessnment Study

I LCR Incremental Lifetime Cancer Risk

IRI'S Integrated Ri sk Information System

LURA Land Use Restriction Agreenent

| wa Lifeti ne Wi ghted Average



MCL Maxi mum Cont am nant Level

MCLG Maxi mum Cont am nant Level Goal

NACI P Navy Assessnment and Control of Installation Pollutants
NAS Naval Air Station

NCP Nati onal Contingency Pl an

NEESA Naval Energy and Environmental Support Activity
NPDES Nati onal Pollutant Discharge Elimnation System
NPL National Priorities List

M Qperation and Mi ntenance

(08) Operabl e Unit

PAH Pol yar omat i ¢ Hydr ocar bon

PCB Pol ychori nat ed Bi phenyl

ppb part per billion

ppm part per mllion

PVC pol yvi nyl chloride

PWC Public Wrks Center

RAB Restoration Advi sory Board

RCRA Resour ce Conservation and Recovery Act

Rf D Ref erence Dose

RGO Renedi al Goal Option

RVE Reasonabl e Maxi mum Exposur e

RI Renedi al I nvestigation

ROD Record of Deci sion

SARA Super fund Arendnents and Reaut horization Act of 1986
SDWA Safe Drinking Water Act

SMCL Secondary Maxi mum Cont ami nant Level

svoC Sem vol atil e Organi ¢ Conpound

SWWJ Sol i d Waste Managenent Unit

TBC To- be- consi der ed

TCC Total O ganic Carbon

TRC Techni cal Review Committee

UCL Upper Confidence Limt

USEPA U S. Environnental Protection Agency

(Yoo Vol atil e O gani c Compound

WBZ Wat er - beari ng Zone



DECLARATI ON OF THE RECCORD OF DECI SI ON
Site Nane and Location

Qperable Unit 1, Site 1, Sanitary Landfill
Naval Air Station Pensacol a
Pensacol a, Florida

St at enent of Pur pose

Thi s deci si on docunent (Record of Decision), presents the selected renedy for Qperable Unit 1
at the Naval Air Station Pensacol a, Pensacola, Florida. The renedy was devel oped in accordance
wi th the Conprehensive Environnental Response, Conpensation and Liability Act of 1980 (CERCLA),
as anended by the Superfund Anendnents and Reauthorization Act of 1986 (SARA), 42 U . S.C. ° 9601
et seq., and to the extent practicable, the National Contingency Plan (NCP), 40 Code of Federal
Regul ations Part 300.

This decision is based on the admi nistrative record for Qperable Unit 1 at the Naval Air Station
Pensacol a.

The United States Environnmental Protection Agency and the Florida Departnent of Environmental
Protection concur with the sel ected renedy.

Assessnent of the Qperable Unit

Actual or threatened rel eases of hazardous substances from Operable Unit 1, if not addressed by
i npl enenting the response action selected in this Record of Decision (ROD), may present an
i mm nent and substantial endangernent to public health or the environment.

Description of the Sel ected Renmedy

This action is the first and final action planned for the operable unit. This alternative calls
for the design and inplenentation of response neasures to protect hunman heal th and the
environnent. The acti on addresses the sources of contamination as well as soil and groundwater
cont am nat i on.

The nmaj or conponents of the renedy are:

. Institutional controls inposed in accordance with the Land Use Restriction Agreenent
(LURA) anong the Navy, EPA and FDEP to restrict groundwater use of the surficial zone of
t he Sand-and-G avel Aquifer within 300 feet of the site

. Institutional controls inposed in accordance with the LURA to restrict intrusive
activities within the landfill boundary w thout prior approval fromthe NAS Pensacol a
Environnmental office

. Annual review of the institutional controls and certification that the controls shoul d
remain in place or be nodified to reflect changing site conditions

. G oundwat er nmonitoring programto ensure that natural attenuation processes woul d be
effective
. A revi ew during which the Navy woul d determ ne whet her groundwat er perfornance

standards continue to be appropriate and if natural attenuation processes are effective



. Conti nued groundwater nmonitoring at regular sanpling intervals after perfornance standards
are attained. The groundwater nonitoring programwoul d continue until continued attai nment
of the performance standards has been achi eved and the alternative renains protective of
human heal th and the environnent.

. A groundwat er interception systemto capture the contam nated groundwat er upgradi ent of
Wetl and 3. The intercepted groundwater will be treated to reduce iron levels to bel ow
the applicable water quality standard. The treated groundwater will then be reintroduced
into Wtland 3

. Concentrations of the organi c conpounds present in the groundwater and surface water wll
be reduced through natural attenuation resulting fromnaturally occurring biotic and
abi otic processes which take place in the groundwater and surface water systens.

Statutory Deterninations

The selected renedy is protective of human health and the environnment, conplies with federal and
state requirenents that are legally applicable or relevant and appropriate to the renedi a
action, and is cost-effective. This renedy utilizes pernmanent solutions and alternative
treatnent or resource recovery technol ogies, to the naxi numextent practicable, and satisfies
the statutory preference for renedies that enploy treatnent that reduces toxicity, mobility, or
volume as a principal elenent.

Because this remedy will result in hazardous substances remaining onsite, it will be revi ened
within five years after it commences to evaluate that it continues to adequately protect human
heal th and the environnent.

<I MG SRC 98072D>



1.0 SITE LOCATI ON AND DESCRI PTI ON

Site 1 is an approxi mately 85-acre inactive sanitary landfill as shown on Figures 1-1 and 1-2

It is from8 to 20 feet above nean sea level and is densely vegetated with 15- to 25-foot tal

pl anted pines and natural scrub vegetation. Approximately one-half mle east of Forrest Shernan
Airfield, the siteis within the north central portion of the Naval Air Station (NAS) Pensacol a
The landfill is bordered by an inland water body (Bayou Grande) to the north, by the A C. Read
Golf Course to the east, and by areas of natural scrub vegetation to the west and south. Bayou
Grande has been classified by the Florida Department of Environnental Protection (FDEP) as a
Class |1l water body, indicating its use for recreation and maintai ning a well-bal anced fish and
wildlife popul ation. Beyond the scrub vegetation, Taylor Road |ies approximately 200 feet south
of the site.

Devel oped areas imediately north of the landfill include a Boy Scout canp, a nature trail, an
NAS Pensacol a picnic area, and recreational Buildings 3553 and 3487. Also in this generally
devel oped area are two tidal-inlet ponds with associated wetlands. O her wetland areas are west
and east of the landfill; nost are associated with marshy internmittent creeks. The nearest
residential area (base housing) is approxinmately 1,000 feet south of Site 1. Potable water for
this residential area and all of NAS Pensacola is supplied fromCorry Station, approximately
three mles north of NAS Pensacol a.

Because soil is highly perneable at the site, the potential for substantial contam nation
transfer via surface water flowis limted. Two intermttent creeks lie within wetlands outside
the landfill, as shown on Figure 1-2. One creek, approximately 50 to 100 feet east of the
landfill's central portion (depending upon precipitation anmounts), channels flow northeastward
to the beaver pond (Wetland 3). The other originates approxinately 500 feet west of the
landfill's central portion and channels flow northwestward to Bayou Grande. Neither has been
observed to receive direct surface water runoff fromthe landfill; it appears that they are fed
by groundwat er seepage when the water table is high. Adry streambed is in the site's northern
portion, inmmediately south and | eading to Bayou Grande Pond. No surface water was observed in
this stream bed during the investigation

<I MG SRC 98072E>
<I MG SRC 98072F>

2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES
2.1 Ceneral Site Hstory

In Decenber 1989, the base was placed on the United States Environnental Protection Agency's
(USEPA) National Priorities List (NPL). The Federal Facilities Agreenment (FFA), signed in
Cctober 1990, outlined the regulatory path to be followed at NAS Pensacol a. NAS Pensacol a nust
conplete, not only the regulatory obligations associated with its NPL listing, but it also nust
satisfy the ongoi ng requirenents of an environnental permt issued in 1988. A permt is an

aut hori zi ng docunent issued by an approved Florida agency or USEPA to inplenent the requirenents
of an environnental regulation. That permt addresses the treatnent, storage, and disposal of
hazardous materials and waste and al so the investigation and renediati on of any rel eases of
hazar dous waste and/or constituents fromsolid waste managenent units (SWWJk) at NAS Pensacol a
The Resource Conservation and Recovery Act (RCRA) governs ongoing use of hazardous materials and
the operating permt rules. RCRA and the Conprehensive Environnental Response, Conpensation, and
Liability Act (CERCLA) investigations and actions are coordinated through the FFA, streamining
the cl eanup process.

2.2 Site-Specific Hstory



Fromthe early 1950s until 1976, donestic and industrial wastes from NAS Pensacol a and ot her
outlying Navy facilities were disposed of at Site 1. The following partial list of wastes and
quantities disposed of at the site was taken fromthe 1983 Naval Energy and Environnenta
Support Activity (NEESA) Initial Assessnent Study (IAS)

. Ket one- soaked rags

. Pol ychl ori nat edbi phenyl (PCB)- and transforner oil-soaked rags

. Pai nt chips

. Pai nt sludge fromwater wall paint booth

. Pai nt sl udge

. Dry air-filter pads from paint booths

. Conpressed air cylinders

. Asbestos from buil ding denolition

. Wyod soaked with plating solutions

. Pesticide rinsate

. Gar bage

. Wastes fromoutlying facilities: Corry, Ellison, Saufley, Baron, and Witing

. Contai ners of paints, pesticides, oils, strippers, plating chenmicals, solvents, thinners,
etc.

. Mer cury

As shown on Figure 1-2, previous investigation docunments and NAS Pensacol a Public Wrks Center
(PWC) drawi ngs indicate that disposal activities noved fromone portion of the site to another
when the landfill was active (NEESA, 1983). The sout hernnost portion of the site, used during
the 1950s, is the landfill's ol dest-known section. In the early 1960s, waste di sposal was noved
approxi mately 3,000 feet north, to the site's northernnost portion. Additionally, an area al ong
the site's northwestern border is reported to have been filled with construction rubble during
the 1950s and 1960s. Fromthe late 1960s until the closure of the landfill, waste was di sposed
of inits central portion. During the earlier years of disposal, wastes commonly were burned
before burial; however, this practice ended in the late 1960s due to residents' concern
regarding air pollution in nearby areas. The landfill officially closed on Cctober 1, 1976

2.3 Chronol ogy of Events and Previous |nvestigations

The followi ng chronol ogy of events and previous investigations at Site 1 provides a basis for
under standi ng the history and focus of the renedial investigation/feasibility study (R /FS)

1974 - Discovery of Landfill Leachate Discharge

In 1974, landfill |eachate was discharging froman abandoned drainage field into a nearby golf
course pond. The | eachate discharge resulted froma plugged drai nage outlet, which caused the
water table to rise and | eachate to seep fromthe surface. The | eachate di scharge was
investigated in 1974 and 1975 by installing and sanpling seven gal vani zed-steel nonitoring

wel I's. Groundwat er sanpl e anal ysis detected phenol and several netals (&M 1984). This
investigation reportedly concluded that shallow groundwater flowed north toward Bayou G ande and
was contami nated in the upper portion of the Sand-and- Gravel Aquifer near the landfill (NEESA
1983).

1983 - Initial Assessnent Study
An |1 AS was performed by NEESA (since renaned) under the Navy Assessnent and Control of

Installation Pollutants (NACIP) program As the first phase of the NACIP program its purpose
was to identify and assess sites posing a threat to human health or the environment due to



contami nation from hazardous naterials operations. This study included reviewing facility
records and aerial photographs, interviewing facility personnel, and conducting field surveys
During the survey, landfill |eachate and sedinent fromsite ponds were sanpled. Sanple analysis
detected cadm um chromium nercury, nickel, and lead in sedinment, and cadm um and nercury in
the | eachate (NEESA, 1983). The survey concluded that Site 1 presented a threat to human health
and the environnent; therefore it was recommended for further investigation to include a
confirmation study (verification and characterization studies), Phase Il of the NAC P program

1984 - Verification Study

Part | of the NACIP confirnation study, the verification study, was perforned by CGeraghty &
Mller, Inc. (& to confirmwhether groundwater contami nants were present at sites reconmmended
for study inthe IAS (G&M 1984). During this study, eight shallow 2-inch polyvinyl chloride
(PVQ nonitoring wells were installed and groundwater was sanpled for analysis of volatile
organi ¢ conpounds (VQCs), semvolatile organic conpounds (SVQCs), pesticides, PCBs, netals,
cyanide, and field paraneters. Analytical results indicated that shall ow groundwater beneath the
landfill had been affected by past disposal practices. VOCs were detected in all groundwater
sanpl es col |l ected. The hi ghest concentrations of organi ¢ conpounds, nostly VOCs, were detected
in sanples fromthe central portion of the site. Only trace concentrati ons of SVOCs were
detected. No PCBs or pesticides were present at concentrations above nethod detection limts.

Al detected nmetals concentrations were bel ow FDEP 1984 drinki ng water standards. Water |evels
nmeasured in the study indicated shallow groundwater flow ng north, northwest, and northeast
toward surface water bodies, where it discharges to the bayou, site ponds, and tidal inlets.

1986 - Characterization Study

Part Il of the NACI P confirmation study, the characterization study, was perfornmed by G&Mto
determi ne the nature and extent of containination at verification study sites requiring

addi tional investigation (G& 1986). During this investigation, five additional shallow
monitoring wells (GV 38 through GW42) and three deep wells (GW43 through GV 45) were
installed. Goundwater sanples were collected fromall new wells and the eight verification
study wells. Goundwater sanples fromthe new wells were analyzed for the USEPA's |ist of
organic priority pollutants, including VOCs, SVOCs, pesticides, and PCBs. Sanples collected from
the previously installed wells were anal yzed for VOCs only. No netals analysis was perforned for
either well group. Sanples collected from12 of the 16 wells contai ned one or nore VCCs.
Additionally, two sanples collected fromdeep wells were contam nated with VOCs. However, the
presence of certain VOCs during the characterization study was not consistent with the
verification study results (e.g., vinyl chloride only detected during characterization

nmet hyl ene chloride detected only during verification). SVOCs, pesticides, or PCBs were not
detected during the characterization study. Water |evel elevation data again confirned the
generally northward fl ow of shall ow groundwater toward site surface water bodi es. However, deep
well water levels indicated a slight gradient to the south (G& 1986)

1991 - Contami nation Assessnent/Renedial Activities |Investigation

Phase | of a Contami nation Assessnent/Remedi al Activities Investigation was performed by Ecol ogy
and Environnent, Inc. (E&E, 1991a), to identify principal areas and prinmary contam nants of
concern at Site 1 and to provi de recommendations for subsequent phases of investigation. The
followi ng prelimnary surveys were performed: site reconnai ssance survey, aerial photography
anal ysis, radiation survey, surface em ssions survey, and a geophysical survey. Additionally,
site surface water, sedinent, surface soil, and groundwater were sanpled for |aboratory

anal ysis. G oundwater sanples were collected from15 G&M nonitoring wells, along with 28
tenporary shallow nonitoring wells. Sedinent, surface water, and surface soil sanples were

anal yzed for a suite of screening paraneters, including VOCs, polynuclear aromatic hydrocarbons



(PAHs), phenols, pesticides, total PCBs, total recoverable petrol eum hydrocarbons, and netals
(wat er sanpl es anal yzed unfiltered). Sanples collected fromexisting G&M wel | s were anal yzed
according to USEPA Contract Laboratory Program protocol for the full Target Anal yte List/Target
Compound List, plus gross al pha radioactivity. Sanples fromtenporary wells were anal yzed for
the screening pananeters suite. The investigations are detailed in the corresponding 1991
InterimbData Report (E&E, 1991b). The foll owi ng passage summari zes E&E s investigation result
concl usi ons.

Site Reconnai ssance Survey - Numerous disturbed areas indicating fill activities or |eachate
mgration were identified across the site. A collapsed/depression feature with remains of neta
contai ners, an oozing tar-like substance, and el evated organi ¢ vapor concentrati ons was

identified in the northwest conmer of the 1950s fill area. Exposed nedical and industrial waste
was identified in the southwestern coner of the 1970s fill area. Alinear pit containing a
bl ack, tar-like material was also identified in the northwestern corner of the 1970s fill area.

This pit nmeasured approxi mately 40 feet by 15 feet and contai ned approximately 1.5 feet of
material. A construction rubble field south of North Pond extended south across Powerline Road
near well GwW33. Various discolored water/| eachate seeps and areas of soil and/or vegetation
staining were identified in site wetland areas (intermttent streans, ponds, and tidal inlets).
Aerial Photography Analysis - A review of historical aerial photographs generally confirned

the progression of landfill activities, which began in the site's southern portion during the
1950s, noved to the northern portion in the early 1960s, and ended in the central portion from
the late 1960s through 1976. Additionally, nunmerous areas of disturbance associated with
landfill activities were noted fromthese photographs. Specifically, three dark areas, one
corresponding to the tar pit location, were identified on a 1970s phot ograph al ong the western
extent of the 1970s fill area. An apparently low, linear marshy area also identified on a 1970s
phot ograph corresponds to the construction rubble field. Also, a sizeable dark irregular feature
nmeasuring approxi mately 200 feet by 75 feet was observed in the center of the 1970s fill area on
a 1973 phot ograph (E&E, 1991b).

Surface Em ssions and Radiati on Surveys - El evated organi ¢ vapor concentrations rangi ng from
1.0 to 20.0 parts per mllion above background were detected at five |ocations. The highest
concentration was at the col |l apse/depression feature in the 1950s fill area. Surface radi ation
concentrations above reference concentrati ons were not detected (E&E, 1991b).

Geophysi cal Survey - An electron nagnetoneter (EM 31) and netal detector (EM 34) were used

to performthe survey. Overall, the results indicated the presence of ferronetalic naterials at
relatively shallow depths (20 feet below | and surface [bls] or less) across nobst of the
landfill, primarily within the landfill boundary as determ ned by aerial photographs and site
reconnai ssance. Deeper anonal ous EM 34 readings collected north, west, and east of the |andfil
may be attributable to landfill |eachate mgration toward the bayou in a |ower portion of the
surficial zone of the Sand-and-Gavel Aquifer. However, these deeper anonmalies nay al so reflect
saline water intrusion and/or nore conductive lithol ogi es present bel ow the surficial zone base
(E&E, 1991b).

2.4 Renoval Action

The remedial investigation (RI) conpleted at Site 1 identified a tar pit which posed a physica
hazard to site trespassers. There is no PRG established for the material. TCLP sanples collected
of the tar in 1993 indicated that it was not hazardous waste. A total of 73 tons of this
material was excavated in January 1998 and di sposed of at a Subtitle DIlandfill to renove the
physi cal hazard

3.0 H GHLIGHTS OF COWUN TY PARTI CI PATI ON



Throughout the site's history, the conmunity has been kept abreast of activities in accordance
with CERCLA Sections 113(k)(2)(B)(i-v) and 117. In January 1989, a Technical Review Committee
(TRC was forned to review recomendations for investigation and renedi ation efforts at NAS
Pensacol a and nonitor its progress. The TRC was nade up of representatives of the Navy, USEPA
FDER (now FDEP), and the |local community. In addition, a mailing list of interested comunity
nmenbers and organi zati ons was established and nai ntai ned by the NAS Pensacola Public Affairs
Ofice. In July 1995 a Restoration Advisory Board (RAB) was established as a forumfor

communi cati on between the community and deci si on-nmakers. The RAB absorbed the existing TRC and
added nore nenbers fromthe community and | ocal organizations. The RAB nenbers work together to
noni tor progress of the investigation and to review renedi ation activities and recommendati ons
at NAS Pensacola. RAB neetings are held regularly, advertised, and are open to the public.

Site-rel ated docunents were nade available to the public in the adm nistrative record at
information repositories naintained at the NAS Pensacola Library and the John C. Pace Library
of the University of West Florida

Before the renoval action occurred at Site 1, a public notice was placed in the Pensacol a News
Journal on January 8, 1998. After finalizing the RI, Focused Feasibility Study (FFS), and FFS
addendumreports, the preferred alternative for Site 1 was presented in the Proposed Renedi al
Action Plan, also called the Proposed Plan. Everyone on the NAS Pensacola mailing |ist was sent
a copy of the Proposed Plan. The notice of availability of the Proposed Plan, R, and FFS
docunents was published in the Pensacol a News Journal on Decenber 4, 1997. A public conmment
period was held from Decenber 8, 1997, to January 22, 1997, to encourage public participation in
the remedy-sel ection process. In addition, the opportunity for a public neeting was provided.
Responses to coments received during the comment period are i n Appendi x B.

4.0 SCOPE AND ROLE OF THE OPERABLE UNI'T
This selected renmedy is the first and final renedial action for the site. The function of this
remedy is to reduce the risks to hunan heal th and environnent associated with exposure to

cont am nat ed groundwater and soil

The selected renedial alternative will address conditions which pose a threat to human health
and the environnent including

. Cont am nat ed groundwater nay potentially inmpact drinking water supplies or nearby
ecol ogi cal receptors

Pat hways of exposure include:
. i ngestion and inhal ati on of contani nated groundwater and
. aquati c exposure to groundwater migrating to surface waters.

The naj or conponents of the renedy are

. Institutional controls inmposed in accordance with the LURA to restrict groundwater
use of the surficial zone of the Sand-and-Gavel Aquifer within 300 feet of the
site.

. Institutional controls inposed in accordance with the LURAto limt intrusive
activities within the landfill boundary w thout prior approval fromthe NAS

Pensacol a Environnental Ofice



. Annual review of the institutional controls and certification that the controls
should remain in place or be nodified to reflect changing site conditions.

. G oundwater nonitoring to ensure that natural attenuation processes are effective.

. A revi ew during which the Navy woul d determ ne whet her groundwat er perfornance
standards continue to be appropriate and if natural attenuation processes are
effective.

. Conti nued groundwater nonitoring at regular sanpling intervals after perfornmance

standards are attained. The groundwater nonitoring programwould continue until a
five-year review concludes that the alternative has achi eved continued attai nnent of
the performance standards and renains protective of human health and the

envi ronnent .

. A groundwat er interception systemto capture the contam nated groundwater upgradi ent
of Wetland 3. The intercepted groundwater will be treated to reduce iron |levels
bef ore being reintroduced into Wtland 3.

. Concentrations of the organic compounds present in the groundwater and surface water
wi Il be reduced through natural attenuation resulting fromnaturally occurring
biotic and abi otic processes which take place in the groundwater and surface water
syst ens.

This renmedy addresses the first and final cleanup action planned for Qperable Unit (QJ)1. The
groundwat er beneath QU 1 contains concentrations of contam nants simlar to those present in

QU 1 subsurface soil. A though the water-bearing zone is affected, contami nation is not
affecting the public drinking water supply. This proposed action is to prevent current or future
unaccept abl e exposure to contam nated soil and groundwater, and to reduce the mgration of
contam nants to surface water

This is the only Record of Decision (ROD) contenplated for Site 1. Qperable Unit 1, which
consists of Site 1, is one of 13 OUs within NAS Pensacol a. The purpose of each QU is defined in
the FY 1997 Site Managenent Pl an ( SOUTHNAVFACENGCOM 1996) for NAS Pensacola, which is in the
Adm ni strative Record

5.0 SITE CHARACTERI STI CS

This section of the ROD presents an overview of the nature and extent of contamination at QU 1
with respect to known or suspected sources of contam nation, types of contami nation, and
affected medi a. Known or potential routes of contam nant migration are al so di scussed

5.1 Nature and Extent of Soil Contam nation

Based on the Site 1 R (January 1996), soil inside the landfill boundary has been inpacted by

past activities there. Buried waste in the landfill has been characterized in the R as

contai ning detectable concentrations of all anal yzed paranmeter groups (inorganics, volatiles,
seinivolatiles, pesticides and PCBs). Because the landfill is approxinmately 20 to 40 years old
m ni mal concentrations of waste constituents are expected to be | eaching to underlying
groundwater. Soil quality outside the landfill boundary appears to generally conpare to
reference soil conditions. However, soil w thin the boundary appears to have been inpacted by
landfill activities, resulting in elevated concentrations of inorganic and organic constituents.

However, none of the surface soil sanples contained any conpounds at concentrations above their
respective PRG



5.2 Nature and Extent of G oundwater Contam nation
Shal | ow and | nternmedi ate G oundwat er

The affected groundwater in the aquifer beneath QU 1 has been classified by USEPA and FDEP as
Class I1A and G2, a potential source of drinking water. The nature and extent of landfill-

i npact ed groundwat er have been eval uated onsite. Inorganic and organi c constituents are present
in the surficial zone (shallow and internediate well depths) beneath the site. G oundwater

anal ytical results from 1993 and 1994 indicate that 1993 anal ytical results were affected

(bi ased) due to sanple turbidity. The 1993 sanples were collected with Teflon bailers, while
1994 sanples were collected with quiescent sanpling techni ques. Based on 1994 anal ytica
results, the greatest inpact frominorganics to shallow and internedi ate groundwater quality
appears to be limted to the site's center, along the landfill's eastern, western, and

nort hwest ern boundaries. Except for alumnum iron, and nanganese (indicated by reference data
to naturally occur at el evated concentrations), inorganic concentrations exceeding applicable or
rel evant and appropriate requirenments (ARARs) are generally linmted to areas within and around
the landfill perineter

Organi c constituents have consistently been detected near Maxi mum Cont am nant Level s/ Fl orida

G oundwat er Qui dance Concentrations [MCL/FGXC] in Site 1 surficial groundwater. Consistent

with the distribution of elevated inorganics, the highest organic concentrati ons were detected
inthe site's center and along the eastern and western boundaries. O ganic concentrations extend
downgradient fromthe landfill to areas al ong Bayou G ande's coastline, adjacent wetlands, and
east - nort heast beneath the golf course. However, no el evated inorganic or organic concentrations
(except for a single pesticide concentration) were detected in sanples collected fromthe nost
downgr adi ent nonitoring well across the golf course opposite the landfill. This indicates that
the extent of organic contam nant-inpacted groundwater mgrating east-northeast fromthe
landfill is limted to the area beneath the adjacent golf course. As with inorganics, organic
concentrations exceeding ARARs are generally limted to areas within and around the landfill's
perineter. The groundwater area of concern is shown on Figure 5-1.

Deep G oundwat er

Based on deep well sanple results, groundwater quality within the nmain produci ng zone beneath
the site does not appear to have been affected by site activities.

5.3 Nature and Extent of Sedinent and Surface Water Contam nation

Wetland 3 is bordered by Site 1 to the north, south, and west, and by John Tower Road and the
golf course to the east. A narrow surface water channel in this wetland is approxinately 4
inches deep and 1 to 2 feet wide. The wetland's remaining portion is from3 to 500 feet w de and
is saturated sedinent overlain by a thin layer of surface water. Sedinment in nost of the wetland
is highly organic, with total organic carbon (TOC) detected at up to 24% The shallow, open

wat er portion contains several freshwater vegetative species such as lizard tail and cattails
The area surroundi ng the wetland consists of pine trees, with some oaks and ot her species. These
areas coul d provide habitat and cover for nmany different species. The |ower section of this
wet |l and recently was excavated to clear the drainage cul vert that discharges into Wtland 4D,
This culvert runs east under John Tower Road and a golf course fairway before discharging into
Vet | and 4D

<I MG SRC 98072G

Estuarine Wetland 4D is a pond fed by Wetland 3 fromthe west, Wtland 4C fromthe south, and
Bayou Grande fromthe north. Wtland 4D, which flows north into Bayou G ande through a



cul vert beneath an unnaned dirt road, is surrounded by the golf course. The open water portion
of the wetland ranges from1l foot to approxinately 8 feet deep and has a naxi mum wi dt h of
approxi mately 700 feet. Sedinment in the wetland is sandy, with TOC detected up to 7% The
steep gradi ent surrounding the wetland makes the transition fromupland to open water obvious
The area surrounding Wetland 4D is nowed grass, with a snall stand of pine trees and a snal
area of spartina at its northwestern corner. The presence of nowed grass around this wetland
limts its potential to provide habitat for nost species. However, great blue herons have been
observed feeding in this wetland

Wet | and 4D di scharges into Bayou Grande, which has been classified by the Florida Departnent of
Envi ronnental Protection (FDEP) as a dass IIl water body, indicating its use for recreation and
mai ntaining a well-balanced fish and wildlife popul ation.

During the Site 41 R, surface water sanples were collected fromWtland 3 and Wetl and 4D
The only exceedances were for iron in Wtland 3 surface water and at the outfall of Wtland 3
into Wetl and 4D. Figure 5-2 shows where these exceedances occurred.

<| MG SRC 98072H>
5.4 Fate and Transport
5.4.1 Sources of Contam nation

During the RI, contamnation was identified within the forner landfill boundaries. Alimted
anmount of soil contam nation was detected in the 0- to 1-foot surface soil depth interval inside
the landfill boundary. H gher concentrations of detected paraneters were present within the
subsurface landfill waste interval (occurring at depths varying from2 to 18 feet bLs). Surface
soil inside the landfill boundary consists of highly perneable silty sand with varyi ng anounts
of decaying organic cover (leaves and straw). Landfill wastes include heterogeneous deposits of
construction rubble; burned and unburned donestic refuse; industrial refuse including plastic

gl ass, netal, and crushed druns; clayey-silty sludge; and tar/sludge. Native soil (fine- to

medi umgrain quartz sand) i medi ately beneath the waste intervals appears to be only slightly

i npacted conpared to the overlying fill at nost sanpling |locations; however, at one |location
(trench 6) soil was contam nated down to the water table; at another |ocation (trench 9)
landfill waste extended bel ow the shallow water table in this area.

Surface soil sanples collected fromtest trenches in the landfill boundary generally had
detections of all analytical paraneter groups (inorganics, VOCs, semvolatiles, pesticides, and
PCBs) conpared to surface soil outside the landfill and background soil sanples. These sanpl es
shoul d be consi dered representative of surface conditions across the landfill interior because
the surface soil interval sanpled at each trench | ocation consisted of the overburden/cover
material that was reworked and graded into place during landfill activities. Surface sanples

fromlocations 01S8001 and 01S8201 represent discrete sources of surface soil contam nation
associated with surface features - the nounds of soil and the coll apse feature at each locality
- in these respective areas.

Concentrations of all analytical parameter groups were identified in landfill waste sanples
collected during test trenching. H ghest concentrations fromthe trenching sanples were detected
in waste sanples fromtrench 3, inorganics, VOCs, semivolatiles, pesticides, and PCBs; trench 4,
sem vol atiles; trench 6, VOCs and sem vol atiles; trench 7, VOCs, semvolatiles, and PCBs;

trench 8, PCBs; trench 11, PCBs; and trench 12, inorganics, VOCs, and semvol atiles. These

areas woul d appear to represent the greatest potential threat to groundwater. Notably, efforts
were nade to sanple landfill areas posing the greatest environnmental risks based on contam nant
source survey findings. However, because of the landfill's size and the sanpling | ocation's



distribution, these areas are not considered isolated, but may represent paraneter
concentrations potentially present throughout the heterogeneous waste interval. Therefore, no
particular test trench shoul d be considered an isol ated, separable source; noreover, broader
source areas shoul d be consi dered when addressi ng contami nant migration (e.g., the landfill's
central portion versus the northern or southern portions).

5.4.2 Contam nant Mgration
Leaching from Soil to G oundwater

Paraneters detected in Site 1 soil and/or waste sanples (solid nedia) nay enter groundwater by
two nechani sns. They may | each by downward percol ation of precipitation through the solid

nmedi a toward the water table or fromcontinual groundwater contact with solid nedia at or near
a fluctuating water table. In general, native soil at Site 1 is very perneable, with rapid
infiltration and mnimal contact tine between percolating water and soil above the water table
However, sonme trench wastes are fine-grained naterial (sludges, clayey-ash residue, or
silty-clayey sand), that have | ower perneabilities, resulting in |longer contact with percolating
water. Most native soil sanples fromimediately beneath the waste interval yielded very lowto
nondet ect paraneter concentrations. This suggests either: (1) the waste nmaterial is retaining
paraneter constituents where present, and mninmal |eaching is occurring, (2) downward mgrating
contam nants are not retained by the native soil, but pass directly to groundwater, or (3)

| eachabl e fractions have already been flushed to groundwater and current groundwater quality
represents reasonabl e worst-case conditions.

<I M5 SRC 98072I >

underlying native soil may result from m ni nal downward contami nant mgration due to the
retention properties of the waste interval, and/or a |ower retention capability of the
underlying native soil as contam nants pass through it with mninal partitioning to the soil

Based on the distribution of detected paraneters in groundwater, the landfill's nost recently
filled central portion (early to md-1970s) appears to be the primary source for organics (VCCs,
sem vol atiles, and mnor anmobunts of pesticides) currently detected in shallow and internediate
sanpl es. However, the southwestern portion (1950s) al so appears to be a source of organics
(VQCs and semvolatiles) in both shallow and internedi ate sanples fromthe southwestern |andfil
boundary. The relatively |ower concentrations in the landfill's northern portion (1960s) are
either associated with relatively |ower concentration sources in this area, or are the result of
downgr adi ent advective contam nant migration fromthe site's central portion. This distribution
coul d be due to a higher overall volume of wastes within the central portion, the relative age
of that portion conpared to the ol der and perhaps nore | eached sections, or the nmonitoring well
array spatial positioning

The actual |eachability of waste interval naterial was eval uated through TCLP anal yses of test
trench sanpl es. These waste sanples consisted of the following materials: sandy soil with
donestic and burned waste fromtrench 2; sandy soil with clayey-ash fromtrench 3; tar waste and
stained sandy soil fromtrench 4; heavily fuel -stained sandy soil fromtrenches 6A, 6B, and 6C,
sandy soil with industrial and donestic waste fromtrenches 7, 8, and 9; sandy soil wth
industrial and burned waste fromtrench 11; and sandy soil with tar-like sludge material from
trench 12. No sanpl es, except those fromtrench 12 yiel ded | eachabl e target constituents above
TCLP reporting limts. The sanple fromtrench 12 yielded 376 Ig/L tetrachl oroet hane. Based on
the TCLP results, it can be inferred that landfill wastes are presently not |eaching gross
concentrations of contam nation above TCLP reporting limts to site groundwater at 10 of the 11
tested |l ocations. However, TCLP reporting limts (parts per mllion [ppn]) are higher than CLP
limts (parts per billion [ppb]) and the reported list of TCLP anal ytical paraneters is not as



conprehensive as the TAL/TCL list. Therefore, |ower concentrations of target contam nants or
non- TCLP paraneters nmay be | eaching fromthe wastes to site groundwater. Furthernore, |andfil
portions not investigated by invasive nmethods may contain nore | eachabl e wastes than those
encountered during this investigation. However, groundwater quality data do not indicate that
the last two itens are occurring to any appreci abl e degree.

Surface Water Transport

The generally high soil perneabilities around Site 1 limt substantial contam nation transfer
via surface water flow During the R, overland flow was not observed within the landfill
boundary. Two intermttent creeks lie within wetlands outside the landfill, as shown previously
on Figure 1-2. One creek approximately 50 to 100 feet east of the landfill's central portion
flows intermttently to the northeast toward Beaver Pond (Wtland 3). The other creek originates
approxi mately 500 feet west of the landfill's central portion and channels flow northwestward to
Bayou Grande. Neither creek has been observed to receive direct surface water runoff fromthe
landfill. They appear to be fed by groundwater seepage during periods of high water table. A
third dry streambed in the southern tip of the site's northern portion | eads to Bayou G ande
Pond. No surface water was observed in this streambed during the investigation

Contami nants may be transferred fromsoil to intermttent streamwaters via surface drai nage or
by the same soil |eaching processes discussed above. That is, contam nants would | each from soi
to groundwater, then via groundwater to surface water pathways, nmedi ated by groundwater quality
characteristics. Because surface waters are fed prinarily by groundwater, creek surface water
qual ity may be expected to approximate | ocal shallow groundwater conditions. However, surface
wat er sanples collected fromsite wetlands during 1994 sanpling activities indicate that wetland
surface water has not been greatly inpacted by site groundwater. Additionally, native

soil (sanple 01S5602) fromthe dry stream bed south of Bayou G ande Pond yi el ded no

| eachabl e target constituents above TCLP reporting linmts. Based on these results, contam nant
concentrations are not currently being transported via the surface water pathway.

G oundwat er Transport

G oundwat er anal ytical results indicate that organi c conpounds are |eaching or have |eached
fromthe landfill and are mgrating via the groundwater pathway. Additionally, inorganic
concentrations exceeding ARARs were detected in 1994 sanples fromthe site's center, along the
landfill's eastern and western boundaries. The hi ghest organi ¢ conpound concentrations were
identified in both shallow and i nternedi ate groundwater sanples fromthe perineter of the
central, 1970s portion of the landfill. Based on piezonetric measurenents, groundwater

contami nants appear to nmigrate radially north, east, and west fromthe landfill's centra
portion toward Bayou Grande. Downward vertical hydraulic gradi ents between shall ow and

i nternedi ate groundwat er depths, generally equivalent in magnitude to |ateral gradients,
indicate a strong tendency for downward contaninant migration with |lateral novenment. Paraneter
concentrations detected at internediate depth likely result fromthis dowward fl ow conponent.
The presence of an 8- to 20-plus-foot thick, |owperneability clay |ayer between internediate
and deep nonitored zones likely inhibits downward contam nant migration into deep groundwater
This likelihood is supported by the absence of organic compounds or el evated i norganics in deep
groundwat er sanpl es.

The groundwater contami nant mgration rate may be conservatively estinmated to equa

groundwat er velocity disregarding retardati on effects. Based on groundwater velocities

cal cul ated and presented in the R, the rate of contam nant novenent fromthe landfill's centra
portion toward the east, north, and west is expected to be approximately 0.17 to 5.01 ft/day in
shal | ow groundwat er and approxinmately 0.08 to 3.38 ft/day in internedi ate groundwater. Based on
this information, contam nants |eaching to shallow groundwater fromthe landfill's centra



portion may have migrated across the site's full northwestern, northern, and northeastern
extents to Bayou Grande during the approximately 20 years since the landfill was cl osed

The hi gh suspended solid and organic content in natural pore water beneath Site 1 may affect
contam nant transport due to possible partitioning of organic contam nants onto carbonaceous
material and netals onto organic nmaterial or clay. The variable pH of site groundwater, ranging
fromslightly acidic (as low as 4.15) to neutral (as high as 7.25) nay also affect the
partitioning of organic and nmetal contam nants. Therefore, contam nant novenent nay, in part, be
retarded by the inability of particulate matter to nove with groundwater, resulting in | ower
mgration rates.

Potenti al Receptors and | npacted Medi a

The prinmary nediuminpacted by site activity has been the surficial zone of the Sand-and- G avel
Aquifer. Sanples fromthis zone's shallow and internmediate nonitoring wells have consistently

i ndi cated i npacted groundwater. Concentrations of several organic conpounds in R sanples
exceeded drinking water standards and generally conpare to those reported in previous studies
Limted el evated inorgani c concentrations were also detected in 1994 sanples. |npact on
groundwat er enanating fromthe landfill's central 1970s portion appears to be the nost
significant. Both inmpacted and uni npacted groundwater in the surficial zone is highly turbid (as
not ed during 1993 sanpling) and contains natural iron, nanganese, and sodi um concentrations
exceeding FSDW5. A large portion of this zone yields dark brown, highly organic pore water with
an acrid odor. Mreover, background/reference concentrations of regulated netals al so exceed
drinking water standards. Based on natural groundwater characteristics, the surficial zone does
not appear suitable as a drinking water supply either in inpacted or uninpacted areas

G oundwater fromthe surficial zone is not presently used or anticipated to be used for that
pur pose

Bayou Grande receives discharge fromgroundwater flow ng west, north, and northeast fromthe
site; therefore, the sediment and surface water are potentially inpacted media of Site 1. This
bayou has been classified by the FDEP as a Cass |Il water body, indicating its use for

mai ntaining a well-balanced fish and wildlife population. Potential inpacts of past |andfil
activities on Bayou Grande will be addressed in an upcomng RI/FS (Site 40).

O her potentially inpacted nedia include the surface waters and wetl ands associ ated with Beaver
Pond (Wetland 3) and Golf Course Pond and the intermttent creek east of the landfill, the
intermttent creek west of the landfill, and Bayou Grande Pond and North Pond to the north

These water bodies are potentially threatened by inpacted groundwater discharges via direct
seepage or intermttent creek flow during wet seasons. However, overland runoff fromthe
landfill into these bodies is unlikely due to the high surface soil perneability. Except for
Wetland 3, this investigation's results indicate that current inpact to these areas is
relatively lowwith regard to sedinent and surface water quality criteria. Surface water sanples
collected at Wetlands 16 and 18 during the Site 1 investigation had no exceedances of the

Fl orida surface water quality standards for fresh water. In Wetland 1, copper (7.5 ppb), iron
(3,540 ppb), and lead (6 ppb) exceeded the surface water quality standards for fresh water which
are 6.54 ppb, 1,000 ppb, and 1.32 ppb respectively. Surface water sanples collected from Wtland
3 had exceedances of the iron surface water quality standard as shown on Figure 5-2. Potentia
inpacts of past landfill activities on these water bodies will be further addressed in an
upconming RI/FS for the NAS Pensacola wetlands (Site 41).

6.0 SUWHARY CF SITE R SKS

A baseline risk assessnent (BRA) has been conducted for QU 1, and the results are presented in
Section 10 of the R report. The BRA, which was based on contami nated environnental site nedia



as identified in the R, was conducted to assess the resulting inpact to human health and
environnent. Actual or threatened rel eases of hazardous substances fromthis site, if not
addressed by inplenmenting the response action selected in this ROD, nay present an i nm nent and
substantial endangernment to public health or environnent.

6.1 Chenicals of Potential Concern

Contami nants detected at QU 1 were screened agai nst available federal and State of Florida
cleanup criteria, soil and groundwater standards, and reference concentrations to develop a |ist
or group of chenicals referred to as chemcals of potential concern (COPCs). COPCs are sel ected
after conparison to screening concentrations (risk-based, |eachability-based, and reference),
intrinsic toxicological properties, persistence, fate and transport characteristics, and
cross-nedia transfer potential. Any COPC is considered a chem cal of concern (COC) if it is
carried through the risk assessment process and found to contribute to a pathway that exceeds a
10 -6 risk or hazard index (H') greater than 1 for any of the exposure scenarios evaluated in
this risk assessment and has an increnental lifetine cancer risk (ILCR) greater than 10 -6 or
hazard quotient (HQ greater than 0.1. Table 6-1 sumari zes COPCs for these pathways. Surface
soil did not produce any risk |evels above 10 -6 or 1. Bayou G ande and NAS Pensacol a wet| ands
surface water and sedinent will be further evaluated during the Sites 40 and 41 Ri's

Essential el enents nay be screened out of a risk assessnent if it is shown that concentrations
detected are not associated with adverse health effects. Therefore, the follow ng nutrients were
elimnated: calcium iron, nmagnesium potassium and sodi um

<I M5 SRC 98072J>

6. 2 Exposure Assessnent

Whet her a chemical is actually a concern to hunman heal th depends upon the |ikelihood of
exposure, i.e., whether the exposure pathway is currently conplete or could be in the future. A

conpl ete exposure pathway (a sequence of events leading to contact with a chemcal) is defined
by four elenents. If all four elenents are present, the pathway is considered conplete

. Source and nechani sm of rel ease

. Transport medium (e.g., surface water, air) and mgration nmechani sns through the
medi um

. Presence or potential presence of a receptor at the exposure point

. Exposure route (ingestion, inhalation, dernal absorption).

Al potential exposure pathways that could connect chem cal sources at QU 1 with potentia
receptors were eval uated. Al possible pathways were first hypothesi zed and eval uated for

conpl eteness using the above criteria. Current pathways represent exposure pathways that could
exi st under current conditions, while future pathways represent exposure pathways that could
exist in the future, if current exposure conditions change.

6.2.1 CQurrent Exposure
Under current |and use conditions at QU 1, access to areas of concern is restricted to
authori zed personnel only, but the area is not fenced. Potential exposures under present |and

use are sumari zed bel ow.

Potential Exposure Scenarios - Qurrent Conditions



Medi a Exposur e Pat hway Recept or

Soi | I nci dental Inhalation Onsite Wrker
Der mal Cont act Chil d Trespasser

Surface Vater I nci dental |ngestion Chil d Trespasser

Sedi nent I nci dental |ngestion Chil d Trespasser
Der mal Cont act Chil d Trespasser

6.2.2 Future Exposure

Conpl et e exposure pat hways coul d exi st based on an estinate of the reasonabl e naxi num
exposure (RMVE) expected under future conditions. Although unlikely, it is assuned that QU 1
may be devel oped as residential areas, which could al so provi de reasonabl e opportunities for
recreational activities. If so, future residents could be exposed to soil via incidental

i ngestion and dermal contact routes of exposure associated with living in the area. Potenti al
exposures for future |land use are sumari zed bel ow

Potential Exposure Scenarios - Future Conditions

Medi a Pat hway Receptors

Soi | Incidential |ngestion Site Resident
Der mal Cont act Site Wrker

G oundwat er I ngestion Site Resident
I nhal ati on Site Wrker

Exposure Point Concentration

Exposure point concentrations for each chem cal of concern and exposure assunptions for each
pathway were used to estinmate chronic daily intakes (CDIs) for potentially conpl ete pathways.
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Medi a and Chemi cal

Tabl e 6-2
Exposure Poi nt Concentrations

Frequency of Detection

Soi | (ny/ kg)

Al um num 26/ 27
Beryl | ium 1/ 27
Cadm um 3/ 27
Lead 23/ 27
Manganese 19/ 27
Arocl or 1248 1/ 27
Arocl or 1254 1/ 27
Arocl or 1260 3/ 27
Shal | ow | nt er nedi at e Groundwat er ng/ L)

Vi nyl chloride 6/ 25
1,1, 2, 2- Tet rachl or oet hane 2/ 25
1, 2- Di chl or oet hene 8/ 25
Benzene 14/ 25
Tol uene 3/ 25
Chl or obenzene 17/ 25
Et hyl benzene 6/ 25
Xyl ene 7125
1, 4- Di chl or obenzene 14/ 25
1,1, 2-Tri chl or oet hane 2/ 25
2- Met hyl napht hal ene 2/ 25
Napht hal ene 9/ 25
Al um num 14/ 25
Arsenic 8/ 25

Exposure Poi nt Concentrations

RVE

4006
0. 239
2.738

102. 222
40. 5678
0. 024
0. 0269
0. 00584

0. 002462
0. 001371
0. 003035
0. 026387
0. 001129
0.12
0. 003317
0. 012807
0. 007386
0. 000637
0. 00214
0. 00536
0. 449
0. 12283

Backgr ound

3833. 8
0.41

7.32
21. 36

£$£3%

SES55555 2555
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Tabl e 6-2
Exposure Point Concentrations

Exposure Point Concentrations

Medi a and Chemi cal Frequency of Detection RVE Backgr ound
Bari um 18/ 25 0.11293 ND
Br onof or m 2/ 25 0. 001275 NA
Zinc 12/ 25 0. 4614 0. 0746
Manganese 22/ 25 0. 042009 0. 0215
Cadmi um 1/ 25 0. 002865 ND
Chl orof orm 2/ 25 0. 002373 NA
Chrom um (trival ent) 1/ 25 0. 010594 0. 0325
Copper 1/ 25 0. 0102 0.0122
Deldrin 1/ 25 0. 0000041 NA
Ni ckel 1/ 25 0. 030824 ND
Tri chl or oet hene 2/ 25 0. 000637 NA
bi s(2- et hyl hexyl ) pht hal ate 1/ 25 0. 000889 NA
Chl or oet hane 2/ 25 0. 000637 NA
1, 1- D chl or oet hane 6/ 25 0. 001559 NA
1, 2- Di chl or obenzene 8/ 25 0. 001916 NA

Deep G oundwater (ng/L)

Manganese 3/3 0. 0901 0. 0498
Not es:
RVE - Reasonabl e Maxi mum Exposure

Al results are in nmilligranms per kilogramor parts per mllion (ppm.



Pat hway Paraneters
I nci dent al

I ngestion Rate

Exposur e Frequency
Exposure Duration

Body Wi ght

Aver agi ng Ti ne- Noncancer
Aver agi ng Ti ne- Cancer
Dermal Contact with Soi
Skin Surface Area

Adher ence Fact or
Absorpti on Factor
Exposur e Frequency
Exposure Duration

Body Wi ght

Aver agi ng Ti ne- Noncancer
Aver agi ng Ti ne- Cancer

I nci dental Surface Water
I ngestion Rate

Exposur e Frequency
Exposure Duration

Body Wi ght

Aver agi ng Ti ne- Noncancer
Aver agi ng Ti ne- Cancer

Tabl e 6-3
Paraneters Used to Estinate Potentia

for Qurrent Land Use Receptors

Age 7-16

I ngesti on of Soi

200 a
52 ¢

10 ¢

45 d
3,650 e
25,550 f

3,950 ¢
1b
Csv
52 ¢
10 ¢
45 d
3,650 e
25,550 f

I ngestion (while swi nm ng)

0.13 a
52 b

10 ¢

45 a
3,650 d
25550

Trespassing Child

I nhal ati on of Vol atilized Goundwater Constituents (ORD VOC Qui dance)

CDl inhal ati on CDI

i ngestion

Exposur es

Units

ngy/ day
days/ year
years

kg

days
days

cm 2

ng/ cm 2
uni tless
days/ year
years

kg

days
days

l'iters/hour
days/ year
years

kg

days

days



csv

Not es:

Trespasser assunptions for soil exposure were used to estinmate incidental ingestion and
dernmal contact with sedinent while swinmng (i.e., 16 waki ng hours per day were adjusted to
reflect 2.6 hours sw nmm ng exposure per day sw nm ng).

- USEPA (1989) Ri sk Assessment Quidance for Superfund Vol. |, Human Heal th Eval uation
Manual (Part A).
- USEPA (1991) Ri sk Assessment Quidance for Superfund Vol. |, Human Health Eval uation

Manual Suppl enental Qui dance, Standard Default Exposure Factors, InterimFinal, OSWER
Directive: 9285.6-03.

- Assumes a trespass scenari o of an adol escent aged 7-16 with an exposure duration (ED) of
10 years and an exposure frequency of 52 days per year.

- Adol escent body wei ght is the average value for the range of body weights for boys and
girls ages 7-16 taken from USEPA (1990) Exposure Factors Handbook, USEPA/ 600/ 8-89/043.

- Calculated as the product of ED (years) x 365 days/year.

- Calculated as the product of 70 years (assunmed lifetime) x 365 days per year.

- Skin surface area (i.e., worker - head, forearns and hands) provi ded by USEPA Region iv.
For trespassing children, skin surface area was conputed as 25% of the age group nean
total body surface per dermal guidance.

- Not applicable

- Chem cal -specific val ue



Pat hway Paraneters

I nci dental Ingestion of Soi

I ngestion Rate

Exposur e Frequency
Exposure Duration
Exposure Duration LWA
Body Weéi ght

Aver agi ng Ti ne- Noncancer
Aver agi ng Ti ne- Cancer

Dermal Contact w th Soi

Skin Surface Area

Adher ence Fact or

Absor pti on Factor
Exposur e Frequency
Exposure Duration
Exposure Durati on LWA
Body Wéi ght

Aver agi ng Ti me- Noncancer
Aver agi ng Ti me- Cancer

Drinki ng Water | ngestion

I ngestion Rate

Exposure Frequency
Exposure Duration
Exposure Duration LWA
Body Wi ght

Aver agi ng Ti ne- Noncancer
Aver agi ng Ti ne- Cancer

Tabl e 6-4

nsite
Wor ker

50 b
250 b

25 b

NA

70 b
9125 e
25,550 f

4100 g
I b
Ccsv
250 b
25 b
NA
70 b
9125 e
25,550 f

SESESES

Paranmeters Used to Estinate Potentia
for Future Land Use Receptors

Resi dent
Adul t

100
350
24

24

70
8,760 d
25,550 ¢

O 00 T

4,100 f
lg
Ccsv
350 b
24 ¢
24 ¢
70 a
8,760 d
25,550 e

2 a
350 b
24 ¢
24 ¢
70 a
8,760 d
25,550 e

Exposur es

Units
Resident Child
200 a nmy/ day
350 b days/ year
6 a years
6 a years
15 a kg
2,190 d days
25,550 e days
2,000 f CM 2
1lg my/ cm 2
csv uni tl ess
350 b days/ year
6 a years
6 a years
15 a kg
2,190 d days
25,550 e days
1a l'iters/day
350 b days/ year
6 a years
6 a years
15 a kg
2,190 d days
25,550 e days



Tabl e 6-4
Paraneters Used to Estimate Potential Exposures
for Future Land Use Receptors

Onsite Resi dent Units
Pat hway Paraneters Wr ker Adul t Resident Child

I nhal ati on of Vol atilized Goundwater Constituents (ORD VOC Qui dance)

CDI inhalation CD ingestion

Not es:

a - USEPA (1989) R sk Assessment Quidance for Superfund Vol. |, Human Health Eval uati on Manual (Part A).

b - Assumes a residential exposure frequency of 365 days per year with one two-week vacation.

c - USEPA (1991), Ri sk Assessnment Quidance for Superfund Vol. |, Human Heal th Eval uati on Manual (Part B,
Devel opment of R sk-based Prelimnary Renedi ati on Goals), OSVER Directive 9285. 7- 01B.

d - Calculated as the product of ED (years) x 365 days/year.

e - Calculated as the product of 70 years (assumed lifetinme) x 365 days per year.

f - Skin surface area (i.e., adult resident - head, forearnms and hands; child resident - head, arns, hands, and | egs)
provi ded by USEPA Region IV.

g - Specific guidance from USEPA Region |V (February 11, 1992, New Interi m Regi on |V Qui dance).

NA - Not applicable

CSV - Chemical -specific val ue

falling below or within the range of 1E-6 to 1E-4 is acceptable. Florida considers bel ow 1E-6
accept abl e.

Rf Ds have been devel oped by USEPA to indicate the potential for adverse health effects from
exposure to COCs with noncarcinogenic effects. RfDs, which are expressed in units of

my/ kg/ day, are estimates of lifetine daily exposure |evels for humans, including sensitive

i ndividuals, who are likely to be without risk of an adverse affect. Estinated intakes of COCs
fromenvironnental nedia (e.g., amount of COCs ingested from contam nated groundwater) can

be conpared to the RfFD. RfDs are derived fromresults of hunan epi dem ol ogi cal studies or
chronic ani mal bioassays to which ani nmal -t o-human extrapol ati on and uncertainty factors have
been applied (e.g., to account for use of aninal data to predict effects on humans). If the
estinmated exposure to a chem cal expressed as ng/kg/day is less than the RFD, exposure is not
expected to cause any noncarcinogenic effects, even if exposure is continued for a lifetinme. In

<I M5 SCR 98072M>



Tabl e 6-5
Toxi col ogi cal Database Infornation for Chemicals of Potential Concern

O al I nhal ati on

Ref erence Dose Ref erence Dose Cancer
Cheni cal (my/ kg/ day) (my/ kg/ day) Cl assification
Vi nyl Chloride ND ND A
1,1, 2-Trichl or oet hane 0.004 a ND C
1,1, 2, 2- Tetrachl or oet hane ND ND ND
Napt hal ene ND ND D
Ni ckel 0.02 a ND D
4- Chl or o- 3- net hyl phenol ND ND D
Tol uene 0.2 a ND D
Xyl ene 2 a ND D
Not es:
a - Integrated Ri sk Information System (I RI'S)
b - Health Effects Assessnent Summary Tabl es (HEAST)
c - USEPA Environnmental Criteria and Assessnent Ofice - G ncinnati
A - Human toxicol ogi cal data have shown a proven correl ati on between exposure and the onset of cancer
Bl - Sone human exposure studies have inplicated the conpound as a probabl e carci nogen.
B2 - Possible human carci nogen based on positive |laboratory aninmal data
C - Possi bl e human car ci nogen
D - Conpound not classifiable with respect to its carcinogenic potential.
ND - Not determined due to |ack of information
NA - Not applicable or available

Toxi col ogi cal data for naphthal ene were used as surrogates for 2-methyl napht hal ene.



6.4 Ri sk Characterization

For carcinogens, risks are estimated as the increnental probability of an individual devel oping
cancer over a lifetinme as a result of exposure to the carcinogen. Excess life tine cancer risk
is calculated fromthe foll owi ng equation

RISK = CDI x CSF

wher e:

risk = a unitless probability (e.g., 2 x 10 -5) of an individual devel opi ng cancer
CDI chronic daily intake averaged over 70 years (ng/kg-day)

CSF sl ope factor, expressed as (ng/kg-day)

These risks are probabilities that are generally expressed in scientific notation (e.g., 1X10 -6
or 1E -6). An excess lifetime cancer risk of 1x10 -6 indicates that, as a reasonabl e nmaxi mum
estimate, an individual has a one in 1,000,000 chance of devel oping cancer as a result of
site-related exposure to a carcinogen over a 70-year |ifetine under specific exposure conditions
at QU1

The potential for noncarcinogenic effects is evaluated by conparing an exposure |evel over a
specified tine (e.g., lifetine) with a reference dose derived for a sinmilar exposure period. The
rati o of exposure to toxicity is called an HQ By adding the HQ for all COCs that affect the
sane target organ within a nmediumor across all nmedia to which a given popul ati on nay reasonably
be exposed, the H can be generated.

The HQ is calcul ated as fol |l ows:

Noncancer HQ = CD/RfD
wher e:

CDI = Chronic Daily Intake

RfFD = Reference Dose

CDl and RfD are expressed in the sane units and represent the sane exposure period (i.e.,
chronic, subchronic, or short-term.

To evaluate estimated cancer risks, a risk level lower than 1x10 -6 is considered a mninal or
de minims risk. The risk range of 1x10 -6 to 1x10 -4 is an acceptable risk range for USEPA and
woul d not be expected to require a response action. Arisk level greater than 1x10 -4 woul d be
eval uated further, and a renedial action to decrease the estinated risk considered. The State of
Fl ori da considers 1x10 -6 and an H of 1 acceptable.

An H of less than unity (1.0) indicates that the exposures are not expected to cause adverse
health effects. An H greater than one (1.0) requires further evaluation. For exanple, although
H® of several chenmicals present are added and exceed 1.0, further eval uation may show that
their toxicities are not additive because each chenmical affects different target organs. Wen
total effects are evaluated on an effect and target organ basis, the H of the separate

chem cals nmay be at acceptable levels

Car ci nogeni ¢ ri sks and noncar ci nogeni ¢ hazards were evaluated for potential exposures to

nmedi a-specific COCs in surface soil, surface water, surface sedinent, and groundwater. Receptor
popul ations were potentially exposed workers, trespassers, and future residents that coul d,
theoretically, use groundwater for a household water source. Ri sks and hazards for the
identified COCs are summarized in Table 6-6



Esti mated potential exposure to COCs in surface water or sedinent did not result in unacceptable
carci nogeni ¢ risk or noncarci nogenic hazard. Current site workers and potential child
trespassers did not have an individual pathway or conbi ned single mediumpathway with an H in
excess of 0.6 or an ILCR greater than 2E-6. The cross-pathway H and cancer risk for these two
receptor types were also within the acceptable carcinogenic risk range. These projections
indicate that neither group is at significant risk of deleterious health effects resulting from
RVE to all media. These receptor groups do not warrant further consideration

6.5 Soil Perfornmance Standards for G oundwater Protection

The potential for groundwater contam nation due to site conmpounds was al so assessed by conparing
contam nant concentrations in soil with guidance concentrations protective of groundwater (as
identified in FDEP's Soil O eanup Goal s). These concentrations are to-be-considered (TBC
criteria for the site. Fourteen conpounds were identified as exceedi ng gui dance concentrati ons
when soil concentrations were conpared to the | eaching criterion

Type A Type B Type C
xyl ene (exceeded the ethyl benzene tetrachl oret hene
secondary but not the toluene 2, 4-dini trotol uene
primary MCL) 1, 4-di chl or obenzene 4- net hyl pheno

1, 2-di chl or obenzene bi s(2-chl or et hyl ) et her

pent achl or opheno
2, 4- di net hyl phenol
2- et hyl pheno
dieldrin

Type A conpounds were defined as contam nants in soil exceeding FDEP cleanup goals (Cgs) for
| eachability in soil and promul gated MCLs, Florida secondary MCLs, or FG3Cs in groundwater
beneath Site 1 (based on 1994 groundwater sanples).

Type B conpounds were present in both soil and groundwater. They exceeded FDEP's CGs for
| eachability in soil, but were below MCLs, Florida secondary MCLs, or FG3Cs in groundwater
(based on 1994 groundwat er sanples).

Type C conpounds were present in soil, but not detected in groundwater (based on 1994
groundwat er sanpl es).



Tabl e 6-6
Ri sk and Hazard for ldentified COCs and Pat hways of Concerns

Site Trespasser Site Wrker Potential Future Land Use
Resi dent Resi dent
Adul t Resi dent I wa

Chenmi cal HQ I LCR HQ I LCR HQ Child HQ I LCR
Soi |l Incidential Ingestion Pathway
Berylliuma,b NA 4. 600c- 08 NA 1. 80c-07 NA NA 1. 60c- 06
Soi |l Incidential Ingestion Pathway 0. 003 7.00c-08 0. 004 3. 00c-07 0.01 0.1 3. 00c- 06
Tot al

Shal | ow/ | nt er nedi at e Groundwat er | ngesti on Pat hway

1,1, 2,2-Tetrachl oroet hane b NA NA NA NA NA NA 4. 10c- 06
1, 4- Di chl or obenzene b NA NA NA NA 0. 001 0. 002 2.60c-06
Arsenic b, c NA NA NA NA 1.12 2.62 2.70c- 04
Bariumc NA NA NA NA 0.04 0.1 NA
Benzene b, ¢ NA NA NA NA 0.42 0.99 1. 10e- 05
Cadm um ¢ NA NA NA NA 0.16 0.37 NA

Chl or obenzene ¢ NA NA NA NA 0.16 0.38 NA
Manganese ¢ NA NA NA NA 0.23 0.54 NA

Vinyl Chloride b NA NA NA NA NA NA 7. 00e- 05
Shal | ow | nt er nedi at e NA NA NA NA 2 5 0. 0004

G oundwat er | ngestion Pat hway
Tot al



Shal | ow | nt er nedi at e Groundwat er | nhal ati on Pat hway

1,1, 2,2-Tetrachl oroet hane b NA NA NA NA
1, 4- Di chl or obenzene b NA NA NA NA
Benzene b, c NA NA NA NA
Chl or obenzene c NA NA NA NA
Chloroformb NA NA NA NA
Vi nyl chloride NA NA NA NA
Shal | ow | nt ernedi ate I nhal ation NA NA NA NA
Pat hway Tot al
Deep G oundwat er |ngestion Pat hway
Manganese c NA NA NA NA
Deep Groundwat er |ngestion NA NA NA NA
Pat hway Tot al
Not es:
NA - Not applicable
HQ - Hazard Quotient

CR - Increnental Lifetine Excess Cancer Risk

O T —
-
'

- Chemcal is a COC because of projected child resident noncarcinogeni ¢ hazard.
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4.1Cc-06
2. 60c-06
1. 10e-05
NA

2.80c-06
1. 10c-05
3. 00c- 05

Beryl | ium coul d be considered a COC at only one sanple |ocation; berylliumwas reported in only one of 27 sanples.
- Chemcal is a COC because of projected future resident |ifetinme wei ghted average carci nogenic risk.



6.6 Risk Uncertainty

The followi ng areas of uncertainty were associated with the estinmation of chemical uptake from
exposure to groundwat er

The prinmary source of uncertainty in the groundwater exposure pathway is the potable use
assunption, which represents a highly conservative approach to assessing the significance of
groundwat er inpacts. The conbi ned shal |l ow i nternedi ate water-bearing zone (WBZ) is not
currently used onsite as an industrial or potable water source, nor is it anticipated to be in
the future. Assuming that homes were constructed on the landfill and the residents installed
unfiltered wells for potable use is an extrenely conservative assessnment of future aquifer use
The deep WBZ was assessed separately under the sanme assunptions, but the shall ow and
internedi ate WBZs were conbined. If the future-use scenario were to exist, and a future potable
wel | was screened exclusively in the shallow or internediate WBZ, a change in the estinated

ri sk/ hazard coul d be expected

Suppl enental gui dance was presented in draft formin June 1994 by USEPA Region |V to streanine
t he approach used to address contam nant inhalation via the groundwater exposure pathway.
According to the draft suppl enental guidance, the CO for the inhalation pathway i s equival ent
to that of the ingestion pathway, where 2 liters of groundwater are ingested daily.

According to the draft guidance, the risk/hazard posed by the pathways is cumulative; two tines
the oral ingestion pathway CDI has been proposed as an equival ent calculation for the cumul ative
i ngestion and inhal ati on exposure pat hways. Previously, these pathways were cal cul ated
separately using chem cal -specific factors and pat hway-specific exposure assunptions. In
addition to these factors, this draft method does not consider fugacity (i.e., the propensity
for a substance to "break free" fromthe contai ning mediun) as part of the suggested

cal cul ation. This proposed nethod includes the inhalation reference dose or slope factor, but it
is applied to the ingestion formula.

An simlar approach for limting RVE uncertainties was taken for groundwater. It woul d be

i npl ausi bl e to expect an individual to be chronically exposed to the maxi num concentration of
each groundwat er chem cal. Substitution of the 95% upper confidence limt (UCL) nmean
concentration (where possible) for each chem cal provides a reasonably conservative estimate of
the chronic concentrations to which an individual nay be exposed via the groundwater pathway.
Spati al anal ysis shows that inorganic and organic COPCs did not consistently coexist, and

det ections appeared to be randomrather than suggestive of a defined plune.

Many essential nutrients were detected in the shallow internediate, and deep WBZs. These
essential nutrients would be expected due to possible saltwater intrusion. In addition to these
nutrients, arsenic would be expected to be present (as it is in seafood). Arsenic did not exceed
its federal MCL or FPDWS at the maxi num concentration detected. At the exposure point
concentration (EPC), arsenic poses 3.2E-4 excess cancer risk, approximately 80% of the tota
risk.

G oundwat er nmetal s concentrations were obtained fromunfiltered sanples. As nentioned
previously, filtration would likely be a part of any systemderiving water fromthe shall ow WBZ
for potable use. The groundwater in this aquifer has been shown to be highly turbid and to
contain natural iron, manganese, and sodi um concentrations exceeding FSDWs. A |arge portion of
the aquifer yields dark brown, highly organic pore water with an acrid H 2S odor, which could be
the result of reduced nanganese and iron. Based on natural qualities, the aquifer does not
appear suitable as a drinking water supply either in inpacted or uninpacted areas.

As di scussed for exposure to surface soil, uniformexposure was assuned for all nonitoring well



data fromSite 1. Percent area affected was not applied to the risk projections, and this is a
hi ghly conservative approach, especially in the case of the | ow frequency of detected COPCs. As
di scussed above, the likelihood that the aquifer would be used as a drinking water supply is
extrenely low Al so previously discussed is the Navy's intention for continued operations, which
indicates the area will remain a linmted access area. Since COCs were identified assum ng
potabl e water use by site residents, the conservatismand resulting overestimati on of risk
projections are substantial. Al assunptions regarding the eval uation of shallow and

i nternedi ate groundwat er and deep groundwater as potential sources of potable water are the same
for this risk assessnent.

Few COCs are identified for the residential exposure pathways (potential future use) only, and
the COPCs identified are based on conservative assunptions for all exposure pathways.

The followi ng are uncertainties associated with estinmation of risks:

In hazard and risk eval uations, risks or hazards presented by several chenmicals reported for the
sane exposure have been added to provide a sumof estimated total risk or hazard for that
particul ar exposure. This is a conservative assunption and is scientifically accurate only in
those instances where health effects of individual chemcals are directed at the same effect and
sane target organ. Effects nay be additive, synergistic, or antagonistic. Since nany chenicals
have no simlarity as to their noncarcinogenic action or target of their action, this approach
may overestimate risk

Ri sks cal cul ated fromslope factors are derived using a linearized nultistage procedure
therefore, they are likely to be conservative upper-bound estinates. Actual risks may be nuch
| ower .

6.7 Human Health Ri sk Summary

Ri sk and/or hazard associated with exposure to all environnmental nedia (and conbi nations) was
within USEPA's and FDEP' s general ly acceptabl e ranges for both current site workers and
potential current child trespassers.

For an unlikely hypothetical future site resident, exposure nmedia were shown to exceed
acceptabl e residential goals. These nedia i ncluded shallow internedi ate and deep groundwater.

Shal | ow' | nt er nedi at e G oundwat er RGCs

Tabl e 6-7 provides renedial goal options (RG3s) for the conbined shallowinternediate
groundwat er pat hways (i ngestion/inhal ati on exposures). The EPCs for 1, 4-dichl orobenzene
arsenic, barium cadm um nickel, chlorobenzene, nanganese, and chl orof orm are bel ow
correspondi ng ARARs, which may influence renediation | evel s deened necessary.



Table 6-7
Renmedi al Goal Options for Shallow | nternedi ate G oundwat er

Hazar d- based RG>s Hazard

Car ci nogeni ¢ R sk-based RG3s Goal
Ref er ence
EPC Concentration ARAR

Cheni cal 1. 00e- 04 1. 00e- 05 1. 00e- 06 10 1 0.1 (mg/ L) (mg/ L) (mg/ L) Sour ce
1,1, 2, 2-Tetrachl or oet hane 1. 70e- 02 1. 70e- 03 1. 70e- 04 NA NA NA 0. 0014 NA 0. 0002 FDW5- C
**1, 4-Di chl or obenzene 1.40e-01 1.40e-02 1.40e-03 17.9 1.79 0.179 0.0074 NA 0.075 FPDWB
**Arseni c* 4.50e-03 4.50e-04  4.50e-05 0.047 0.0047 0.00047 0.012 ND 0. 05 FPDW5
**Bari unf NA NA NA 11.0 1.10 0.110 0.113 ND 2 FPDW5
Benzene 1.90e-01 1.90e-02 1.90e-03 0.27 0.027  0.00267 0. 026 NA 0. 001 FPDW5
**Cadm unf NA NA NA 0.078 0.0078 0.00078 0. 0029 ND 0. 005 FPDW5
**N ckel * NA NA NA 3.1 0.31 0. 031 0. 0308 ND 0.1 FPDW5
**Chl or obenzene NA NA NA 3.1 0.31 0. 031 0.12 NA 0.1 MCL -

nmonochl or obenzene

**Manganese* NA NA NA 0.78 0.078 0. 0078 0. 042 0. 0215 0.05 FSDWB
Vinyl Chloride 3.50e-03 3.50e-04  3.50e-05 NA NA NA 0. 0025 NA 0. 001 FPDW5
**Chl orof orm 7.20e-03 7.20e-04 7.20e-05 1.6 0.16 0.016 0. 0024 NA 0. 006 FDWs- C
Not es:
NA - Indicates an RGO was not applicable for this chem cal under risk and/or hazard-based conditions.
ND - Indicates the chem cal was not detected in reference (background) wells.
FPDWs - Means Florida Prinmary Drinking Water Standard.
FDW5-C - Indicates Florida guidance concentration based on carcinogenicity.
* I ndi cates the inhal ation pathway was not considered in establishing RGCs.
** - Indicates the ARAR is greater than the EPC
EPC - Exposure Point Concentration
my/ L - mlligrams per liter

Noncar ci nogeni ¢ hazard-based RG0s were conputed based on the future child site resident scenario with conbined ingestion and inhal ati on exposure (where

appl i cabl e).

Car ci nogeni ¢ ri sk-based RG3s were conputed based on the future site resident lifetine weighted average scenario with conbined i ngestion and inhal ati on exposure
(where applicable).



Deep G oundwater RGOs

The RGCs for the deep groundwater pathway are provided in Table 6-8. The COCis potentially
related to saltwater intrusion and/or natural anbi ent groundwater concentrations.

6.8 Ecol ogi cal Considerations

Ecological risks at Site 1 were deternmined to be inconsequential for flora and fauna from
contam nated soil. Based on a review of the factors that may affect availability of chemcals
and a critical assessment of the concentrations observed during the 1994 sanpling activity, no
appreci abl e ecol ogi cal effects are expected from groundwat er di scharge to wetlands, other than
Wetland 3, near Site 1. The risk to ecological receptors at Wtland 3 has been eval uated by
conparing sedi nent and surface water concentrations to established screening val ues from FDEP
and USEPA Region 4. Contami nants of concern are primarily nmetals and pesticides. Benthic
community species and fish in downgradi ent sections of the wetland are potentially exposed

to excess risk. Methods proposed to assess risk to receptors for Phase |II1B of the Site 41 R are
bi oassays for benthic and fish species. All contamnants will be studied further during the
Bayou Grande (Site 40) and NAS Pensacol a wetl ands renedi al investigations (Site 41).



Tabl e 6-8
Renedi al Goal njectives for Deep G oundwater

Noncar ci nogeni ¢ Hazar d- Based RG> (ng/L)

Car ci nogeni ¢ R sk-Based RG3s R sk Goal Hazard | ndex Coal
Exposur e Poi nt Ref er ence
Concentration Concentration ARAR
Cheni cal 1.00e-04 1E-05 1E- 06 10 1 0.1 (mg/ L) (mg/ L) (nmg/ L) Sour ce
Manganese NA NA NA 0.00 0.000 0.0000 0. 090 0. 0215 0. 05 FSDWS
Not es:
NA - Indicates an RGO was not applicable for this chem cal under risk and/or hazard-based conditions.

FSDWS - Means Florida Secondary Drinking Water Standard, SMCL nmeans Secondary Maxi mum Cont am nant Level s



7.0 DESCRI PTI ON OF THE REMEDI AL ALTERNATI VES

The QU 1 FFS report and addendum presented the detailed anal ysis results on four potentia
remedi al action alternatives. These alternatives were devel oped to provide a range of renedia
actions for the site. This section of the ROD sumrari zes the four alternatives described in the
FFS report and addendum which include

. No Action

. Nat ural Attenuation

In addition, three natural attenuation options have been devel oped addressing Wetland 3
and the outfall for Wetland 3 into Wtland 4D,

a) Natural attenuation with nonitoring only of the water entering and | eavi ng Wtl and
3

b) Natural attenuation for the landfill and enhancenent of Wetland 3 to inprove its
ef fecti veness

c) Natural attenuation for the landfill with interception and treatnent of groundwater
before reaching Wtland 3

. Cappi ng

. G oundwat er Extracti on and Treat ment

These four renedial action alternatives were devel oped to address contam nated groundwater and
soil and various QU 1 areas of concern (AQCs). The ACCs were identified by conparing nedia-

speci fic contam nant concentrations detected at QU 1 to nedi a-specific remedi ati on goal s
devel oped in the FFS and the FFS addendum The AQCs identified for QU 1 are:

. Cont ami nated soil above FDEP | eachability guidance (TBGCs)
. Cont am nat ed groundwat er above perfornmance standards
. Cont am nat ed surface water above perfornmance standards
Figure 7-1 shows the general location of the ACCs for soil, groundwater, and surface water

Table 7-1 summari zes the renedi al objectives. Perfornance standards are defined in Section 9.
A conci se description of how each alternative will address contam nation at QU 1 as well as
estimated cost foll ows.



Medi a

Wast e

G oundwat er

Surface Water

Not e:

Table 7-1
Site 1 - Renedial objectives

oj ecti ve

Protect groundwater from
| eachabl e conpounds

Restore site groundwater to
MCLs and prevent further
cont ami nati on of

shal  ow i nt er nedi ate

gr oundwat er

Prevent further contam nation of
surface water in Wtland 3

yd 3 - Cubic yards

Locati on Vol une
Entire landfill **700, 000 yd3
Central, northern, 210 nillion gallons

western, and eastern
portions of Site 1

eastern portion of Site 1 1,156 mllion gallons

Rat i onal e

Entire waste conponent
may be | eachi ng
contam nants to
groundwat er (TBC).

G oundwat er exceedi ng
McLs ( ARARS) .

Surface water exceedi ng
SWXS (ARARS) .



7.1 Aternative 1. No Action

Capital Cost: $0. 00
Annual Qperation and Mai ntenance (&\) Costs: $0. 00
Net Present Wrth $0. 00

<I MG SRC 98072N>

The NCP requires consideration of a no-action alternative as a baseline agai nst which other
alternatives are conpared. In the no-action alternative, no further action will be taken to
contain, renove, or treat soil and groundwater contam nated above perfornmance standards.

Health risks for the future resident will remain and no chemical -specific ARARs will be net.
This alternative does not nmeet the effectiveness criterion because it does not reduce future
exposures for the unlikely future child resident through exposure to groundwater. Contam nated
waste/soil nmay threaten site groundwater.

7.2 Alternative 2: Natural Attenuation

This alternative would include:

. Institutional controls inposed in accordance with the LURA to restrict groundwater use
of the surficial zone of the Sand-and-Gavel Aquifer within 300 feet of the site.

. Institutional controls inposed in accordance with the LURAto limt intrusive activities
within the landfill boundary without prior approval fromthe NAS Pensacol a Environnental
Ofice.

. Annual review of the institutional controls and certification that the controls should

remain in place or be nodified to reflect changing site conditions

. G oundwat er nonitoring to ensure that natural attenuation processes would be effective and
that contam nants woul d not mgrate.

. A revi ew during which the Navy woul d det erm ne whet her groundwat er performance standards
continue to be appropriate and if natural attenuation processes are effective.

. Conti nued groundwater nonitoring at sanpling intervals to be established by the Navy with
FDEP and USEPA concurrence. The groundwater nonitoring programwoul d continue until the
alternative has achi eved continued attai nment of the perfornmance standards and remains
protective of hunman health and the environnent.

G oundwat er sanples woul d be collected in accordance with the nonitoring plan to be conpl eted
during remedi al design. Proper well construction and devel opment techni ques, along with a | ow
flow sanpling nmethod, woul d be used during the nonitoring. The Navy nmay revi se the groundwater
noni toring programsanpling intervals with USEPA and FDEP concurrence.

In addition, three natural attenuati on options have been devel oped to address Wtland 3 and the
outfall for Wetland 3 into Wetland 4D. Natural attenuation costs for the landfill are included
in each subal ternative.

7.2.1 Alternative 2a: Contam nated Groundwater Discharge into Wtland 3 with Mnitoring Only

Capital Cost: $211, 500. 00



Annual Qperation and Mai ntenance (&\) Costs: $358, 700. 00
Net Present Wrth $3, 258, 600. 00

Under this alternative, no active renedial steps are taken and the wetland is included in the
nmonitoring plan presented for the landfill in the original FFS. Natural processes that decrease
contami nation of the water discharging into the wetland are nonitored to ensure that they are
proceeding as expected. It is expected that surface water standards would continue to be
exceeded for sone tine.

7.2.2 Alternative 2b: Enhancenent of Wtland 3

Capital Costs: $816, 400. 00
Annual Qperation and Maintenance (&\) Costs: $179, 900. 00
Net Present Wrth $4, 278, 500. 00

Wet | ands i nprove water quality through i ndependent and interactive physical, chemcal, and

bi ol ogi cal processes. Wtlands physically renove suspended solids fromwater in two ways. First,
suspended solids settle to the bottom increased retention tines and contact w th plant
materi al s enhance this process. Secondly, absorption of suspended solids to sediment and pl ant
material results in renmoval of suspended material. Chenmical renoval occurs when chem ca
constituents attach or sorb onto solids. Increased water surface area for gas exchange i nproves
di ssol ved oxygen content for deconposition of organic conpounds and oxidation of nmany neta

ions. However, the nobst inportant attenuati on processes are biological and simlar to those
occurring in conventional treatment plants. Like conventional treatnent plants, wetlands provide
a suitabl e environnment for abundant m crobial popul ations. Wtlands require | arger treatnent
areas than conventional treatnent plants to establish stable, |ow maintenance environnments for
simlar mcrobes, but nay support additional types of mcroorgani sns because of the diverse

m xture of mcroenviroments. Having a nore diverse microenvironnent and a larger treatnent area
than conventional treatnent plants produces |ower discharge concentrations of water-borne

pol l utants.

The principal function of vegetation in wetlands systens is to create additional environnments
for mcrobial populations. Not only do the stens and | eaves in the water colum obstruct flow
and facilitate sedi mentation, they provide substantial amounts of surface area for attachment of
m crobes (reactive surfaces). Plants also increase the anmount of aerobic mcrobial environnent
incidental to the unique adaption that allows wetland plants to thrive in saturated sedinents
Most plants are unable to survive in water-1logged soil because their roots cannot obtain oxygen
in the anaerobic conditions created after inundati on. However, hydrophilic plants have
special i zed structures in their |eaves, stens, and roots simlar to a nass of breathing tubes

t hat conduct atnospheric gases, including oxygen, down into the roots. Because the root hair
outer covering is not a perfect seal, oxygen |eaks out, creating a thin aerobic region around
each root hair. In addition, the ability of vascular plants to absorb and concentrate heavy
nmetals is well-docunmented. Plants would limt the growth of algae in the systemby restricting
the penetration of sunlight and conpeting for available nutrients.

7.2.3 Alternative 2c: Goundwater Interception, Treatnent and Reintroduction to Wtland 3

Capi tal Cost: $559, 000. 00
Annual Qperation and Mai ntenance (Q&\) Costs: $209, 800. 00
Net Present Wrth $4, 542, 600. 00

In this alternative, a groundwater interception systemwould be installed to capture the
cont am nat ed groundwat er upgradi ent of Wetland 3. This extracted groundwater woul d be treated
to reduce iron levels and then reintroduced into Wetland 3. This alternative addresses Wtland 3



surface water exceedances by preventing water with high iron content fromentering the wetl and
while at the sane tine having a mnimal effect on the wetland' s water |evel

Based on areal extent of apparent contamination in the surficial aquifer, and specific
characteristics of the aquifer (hydraulic conductivity, aquifer thickness) and subject to the
detai |l ed Renedi al Design, an eight-well recovery systemwas conceptualized for the purpose of
devel oping costs for the Feasibility Study. The actual nethod of groundwater interception will
be determ ned during Renedial Design and may involve alternatives to well point extraction (e.g.
trenching, walls, etc.). The hydrogeol ogi cal basis for the current conceptual design is the
groundwat er nodel prepared for and presented in the Final Focused Feasibility Study which may be
consulted for details

Due to the high concentration of iron in the groundwater stream iron renmoval will be required
before the intercepted groundwater is reintroduced to Wtland 3. The various physical and

chem cal processes (e.g., pH adjustnent, floccul ation, coagul ation, oxidation, etc.) by which
iron may effectively be renoved to concentrations below the RGs will be eval uated during
Remedi al Design. For the purpose of devel oping costs for use in the Feasibility Study, the
conceptual treatnent schene was based on an oxidati on process. An aeration/pH adjustnent tank
woul d enhance renoval of the dissolved iron prior to filtration, while air would pronote the
oxidation of iron fromthe soluble ferrous state to the insoluble ferric state. The iron renova
filter renoves suspended particulates and iron bacterial residue fromthe groundwater

Particul ates are renoved by a conbination of gravity settling and filtration on a series of
nonwoven fabric filter plates

The system design was based on the foll owi ng assunptions:

. The groundwater flowis 110 gpm

. The facility would be nmanually controlled

. The system's design life is 20 years.

. The iron concentration in groundwater is 73 ppm

. The desired effluent concentration is 1,000 ppb maxi num

A nore conpl ete description of the conceptual design used to develop the cost of this
alternative may be found in the Focused Feasibility Study Addendum Again, this conceptua
desi gn was intended to be used for FFS purposes only. Details on the groundwater interception
systemand iron renoval systemwill be devel oped during Renedi al Design

Under this alternative, the iron renoval systemnay al so provi de sone incidental treatnent of
the other contaminants (prinmarily organics) present in the extracted groundwater. However, the
primary reduction of renmining contam nant concentrations would be through natural attenuation
after the water is reintroduced to Wtland 3. These naturally occurring biotic and abiotic
processes are described fully under Alternative 2b, above.

7.3 Alternative 3: Capping

Capi tal Cost: $10, 813, 200. 00
Annual Qperation and Mai ntenance (&\) Costs

(for 30 years): $140, 400. 00
Net Present Wrth $13, 450, 400. 00

This alternative includes:

. Institutional controls inposed in accordance with the LURA to restrict groundwater use
of the surficial zone of the Sand-and-Gavel Aquifer within 300 feet of the site



. Institutional controls inposed in accordance with the LURAto limt intrusive activities

within the landfill boundary.
. Construction and nai ntenance of a clay cap for 30 years.
. A revi ew during which the Navy woul d determ ne whet her groundwat er perfornance

standards continue to be appropriate and if natural attenuation processes are effective.

. Conti nued groundwater nonitoring at sanpling intervals to be established by the Navy with
Fl ori da and USEPA concurrence. The groundwater nonitoring programwould continue until the
alternative has achi eved continued attai nment of the perfornmance standards and remains
protective of hunman health and the environnent.

Cappi ng reduces the risk of contact with contam nated soil and reduces the quantity of |eachate
generated when rainwater filters through contam nated waste/soil. Wth the capping alternative,
approxi mately 85 acres will be capped with clay. The entire site is cleared, grubbed, and graded
before cap installation. Stormwater runoff is controlled by perineter ditches that collect and
direct it awmay fromthe site. Under this alternative, groundwater is nonitored and with little
addi tional contamination, is expected to neet renedial goals through natural attenuation over
tinme. Regular nmai ntenance is required, such as inspecting, nowing, and repairing the cap. The
present cost of this alternative is estinated at $13, 450, 400, assunmi ng 30 years of maintenance.

7.4 Aternative 4. Goundwater Extraction with Treatnment for the Entire Landfill

G oundwat er Extraction

Capi tal Cost: $753, 300. 00
Annual Qperation and Mai ntenance (&\) Costs: $132, 200. 00
Net Present Wrth $3, 198, 500. 00

Air stripping

Capital Cost: $149, 500. 00
Annual Qperation and Mai ntenance (Q&\) Costs: $82, 300. 00
Net Present Wrth $2, 000, 000. 00

Construct ed Wetl ands

Capi tal Cost: $866, 800. 00
Annual Qperation and Mai ntenance (Q&\) Costs: $54, 000. 00
Net Present Wrth $2, 431, 100. 00

This alternative would incl ude:

. Institutional controls inposed in accordance with the LURA to restrict groundwater use
of the surficial zone of the Sand-and-Gavel Aquifer within 300 feet of the site.

. Institutional controls inposed in accordance with the LURAto limt intrusive activities
within the landfill boundary without prior approval fromthe NAS Pensacol a Environnental
Ofice.

. A groundwat er nonitoring programto ensure that the groundwater treatnent system woul d

be effective and that contam nants would not mgrate.



. Active renediati on of groundwater. G oundwater extraction and treatnent woul d continue
until all perfornmance standards are net for two consecutive sanpling events.

. Conti nued groundwat er nonitoring upon attaininent of the perfornance standards at sanpling
intervals established during renedial design. The groundwater nonitoring programwould
continue until a five-year review concludes that the alternative has achi eved conti nued
attai nnent of the perfornmance standards and renmai ns protective of hunan health and the
envi ronnent .

If inplenented, the groundwater extraction systemshall consist of a group of wells within the
estinmated plune area. The punping systemshall be designed to provide a capture zone sufficient
to intercept the delineated plune targeted for extraction. The effectiveness of the groundwater
extraction system depends on the aquifer characteristics, transmissivity, and storativity.
Typical ly, these design criteria are devel oped by aquifer testing based on constant di scharge
punpi ng and/ or recovery tests. Punping tests and nodeling shall be required before extraction
The nunber of wells, estimated at 20, and systemextraction rate, estinated at a conbi ned 80
gall ons per mnute, will be determ ned during renmedi al design. The two treatnent processes
consi dered under this alternative are constructed wetlands and air stripping, which are

descri bed bel ow.

Air Stripping

Air stripping is an established technol ogy by which volatile organics are partitioned from
groundwat er by greatly increasing the surface area of the contam nated water exposed to air.
Types of aeration nethods include packed towers, diffused aeration, tray aeration, and spray
aeration. In this FFS, tray aeration was chosen for inplenentation at Site 1. The foll owi ng
variables may limt the applicability and effectiveness of the process

. Equi prent nmay be foul ed by inorganic or biological constituents. Ferrous iron precipitates
as insoluble ferrous hydroxi de species upon aeration. Air strippers nust be taken out of
service and packi ng naterial s aci d-washed.

. Consi deration should be given to the Henry's Law constant of the VOCs in the water stream

. Conmpounds with low volatility at anbient tenperature nay require pre-heating the
gr oundwat er .

A pretreatnent process using sodi umhydroxide to raise the pH and precipitate netals fromthe
water will be included in the treatnment train for air stripping. The water will then be treated
with air stripping and the waste residuals will be disposed of offsite at a |icensed treatnent,
storage, and disposal facility.

This established technology can be inplenented with a mninmumof testing. Treated water nust
be di scharged to surface water, reinjected into the underlying aquifer, or discharged to a
federally owned treatnent works (FOTW. The process of extracting groundwater elimnates
contami nant mgration

Cont am nat ed groundwat er woul d be extracted, treated, and di scharged in accordance with

Nati onal Pollution Discharge Elimnation System (NPDES) permt requirenents. |If an NPDES

is not viable, other discharge alternatives such as discharge to the Navy-owned wast ewat er
treatnent plant woul d be considered. Onsite treatnent would likely be required so that the
treated water would neet permt requirenments for discharge to a nearby surface water body. The
nunber of extraction wells and punping rates will be determ ned during renedi al design.



Constructed Wetl ands

Constructed wetl ands are nan-nade systens that are designed, built, and operated to performthe
functions of natural wetlands for treatnent of contaminated water. Wetl ands i nprove water

qual ity through physical, chemcal, and biol ogi cal processes operating i ndependently and al so
interactively. The renoval nechani sns for suspended solids in the wetlands treatment system
essentially fall under two processes. The first is sedinentation in which the suspended solids
ultinmately settle to the bottom Retention tines and contact with plant naterials enhance this
process. Absorption of suspended solids also aids in this reduction process. Many chem ca
constituents tend to attach or sorb onto solids. Absorption, conbined with solids settling,
renoves constituents fromthe water colum that otherw se could remain. |Increased water surface
area for gas exchange inproves dissol ved oxygen content for deconposition of organic conpounds
and oxidation of many netalic ions. But the nost inmportant processes are simlar to
transformati ons occurring in conventional treatnment plants. Wtlands, |ike conventiona
treatnent systens, sinply provide suitable environnents for abundant m crobial popul ations.
Wet | and systens use larger treatnment areas to establish stable, |ow nmaintenance systens
providing environnents for simlar mcrobes, but nmay support additional types of m croorgani sns
because of the diverse mixture of microenvironnents. The latter, along with a larger treatnent
area, frequently provides nore conplete reduction and | ower di scharge concentrations of

wat er - borne pol lutants

The principal function of vegetation in wetlands systens is to create additional environnents
for mcrobial populations. Not only do the stens and | eaves in the water colum obstruct flow
and facilitate sedi nentation, they al so provide substantial anounts of surface area for
attachnent of microbes - reactive surfaces. Plants al so increase the anount of aerobic m crobia
environnent in the substrate incidental to the unique adaptation that allows wetlands plants to
thrive in saturated soil. Mst plants are unable to survive in water-|ogged soil because their
roots cannot obtain oxygen in the anaerobic conditions rapidly created after inundation
However, hydrophytic or wet-grow ng plants have specialized structures in their |eaves, stens,
and roots sonmewhat anal ogous to a nmass of breathing tubes that conduct atnospheric gases,

i ncl udi ng oxygen, down into the roots. Because the root hair outer covering is not a perfect
seal , oxygen |eaks out, creating a thin aerobic region around each root hair. In addition, the
ability of vascular plants to absorb and concentrate heavy netals is well-docurnented.

Constructed wetlands provide an onsite treatnent that requires little nmintenance or power after
a landfill is closed. They provide several characteristics that are beneficial for |eachate
treatnent including | arge vegetative bio-nass, |arge adsorptive surfaces on sedinents and pl ant
mat eri al, aerobic/anaerobic interfaces, and diverse, active mcrobial populations. Plants al so
provide a nore rapid decrease in |eactiate volume through transpiration than | agoons without

pl ants.

Al t hough constructed wetlands is an energing technology, it is based on well-established
processes and can be inplenented, but requires substantial testing and planning. Al so, treated
wat er nust be discharged to surface water or reinjected into the underlying aquifer. The process
of collecting | eachate fromthe groundwater elimnates contam nant mgration

The present worth cost of this alternative ranges from $5, 216,500 (air stripping) to $5, 629, 500
(constructed wetlands) for 30 years &M for an 80-gallon per minute (gpm treatnment system

7.5 Applicable or Relevant and Appropriate Requirenents

The remedial action for QU 1, under CERCLA Section 121(d), nust conply with federal and state
environnental |aws that are either applicable or relevant and appropriate. Applicable



requirenents are standards, criteria, or limtations promul gated under federal or state |aw that
specifically address a hazardous substance, pollutant, contam nant, renedial action, |ocation

or other circunstance at a CERCLA site. Rel evant and appropriate requirenents are those that,
while not applicable, still address problens or situations sufficiently simlar to those
encountered onsite that their use is well-suited to the particular site. TBC criteria are
nonpronul gat ed advi sori es and gui dance that are not |egally binding, but should be considered in
determ ning the necessary |l evel of cleanup for protection of health or the environnent.

The affected groundwater in the aquifer beneath QU 1 has been cl assified by USEPA and FDEP

as Jass IIA and G1, a potential source of drinking water. It is Florida and USEPA's policy
that groundwater resources be protected and restored to their beneficial uses. A conplete
definition for USEPA' s groundwater classification is provided in the Quidelines for G oundwater
Cl assification under the EPA G oundwater Protection Strategy, Final Draft, Decenber 1986

Fl orida groundwater classification is defined in Chapter 62-520, G oundwater C asses, Standards,
and Exenptions.

Wil e TBCs do not have the status of ARARS, the approach to determining if a remedial action
is protective of human health and the environnent involves consideration of TBCs, along with
ARARs. Potential ARARs for all of the alternatives are presented in the feasibility study
conpleted for QU 1.

Locati on-specific ARARs are restrictions placed on the concentration of hazardous substances or
the conduct of activities solely on the basis of |ocation. Exanples of |ocation-specific ARARs
include state and federal requirenents to protect floodplains, critical habitats, and wetl ands
and solid and hazardous waste facility siting criteria. Table 7-2 sunmmari zes the

| ocation-specific ARARs for QU 1 for the sel ected renedy.

Action-specific ARARs are technol ogy- or activity-based requirenments or limtations on actions
taken with respect to hazardous wastes. These requirenents are triggered by the particul ar
remedial activities that are selected to acconplish a remedy. Table 7-3 lists action-specific
ARARs and TBCs for the QU 1 sel ected renedy.

Chemi cal -specific ARARs are specific nunerical quantity restrictions on individually Iisted
chemcals in specific nedia. An exanple of a chemcal-specific ARAR is the MCLs specified
under the Safe Drinking Water Act. Since there are usually nunerous chemicals of concern for
any renedial site, various nunerical quantity requirenents can be ARARs. Table 7-4 lists
chem cal -specific ARARs for QU 1 for the sel ected renedy.



Table 7-2
Potential Location-Specific ARARs for the Sel ected Renedy
Requi renent s St at us Requi renent Synopsi s Application to the RI/FS
Federal Requirenents
Executive Order 11990 Appl i cabl e Sets forth policy for the protection of wetlands Several wetlands on Site 1 fit the definition under the

Wt | ands Protection Policy Executive O der.

St ate Requirenents: None



Table 7-3

Potential Action-Specific ARARs for the Sel ected Remedy

Requi renent s

RCRA Groundwat er Monitoring Requirenents
40 CFR 264 Subpart

Cl ean Water Act Discharge Limtations NPDES
Permt

40 CFR 122, 125, 129, 136

Pretreat ment Standards

40 CFR 403.5

Safe Drinking Water Act Underground | njection
Control Program
40 CFR 144

Florida Rules on Permits
Title 62 Chapter 62-4

Fl ori da Underground Injection Control
Regul ati ons
Title 62 Chapter 62-28

RCRA Solid Waste Groundwater Monitoring
Requi renents

St at us

Rel evant and
Appropriate

Applicable

Applicable

Applicable

Applicable

Applicable

Requi renment Synopsi s
Federal Requirenents

Est abl i shes mini num requirements for groundwater
noni toring and protection standards for RCRA facilities.

Prohibits unpermitted discharge of any pollutant or

conbi nati on of pollutants to waters of the U.S. from any
point source. Standards and limtations are established
for these discharges

Regul ates the use of five classes of underground
injection wells for the purpose of disposal of hazardous
subst ances.

State Requirenents
Est abl i shes anti degradati on requirenents.
Establ i shes construction standards, permitting
procedures, and operating requirements for underground

injection wells.

Est abl i shes nonitoring requirenments

Application to the RI/FS

Onsite treatnment, storage, and/or disposal of RCRA
wastes may be included in the renediation of Site 1.

Renedi al actions may include the discharge of treated
groundwat er, runoff, or other flows to a surface water.

Woul d be applicable if injection well technology is used
as a part of site remediation.

Requi renents may be applicable to site dependi ng upon
remedi al actions and discharge options sel ected.

Renedi al actions may include underground injection as a
di sposal option for treated effluent.

Remedi al action will require nonitoring



Table 7-4
Potential Chemical -Specific ARARs for the Sel ected Remedy

Requi renent s St at us Requi renent Synopsi s Application to the RI/FS

Federal Requirenents

RCRA Maxi num Concentration Limts Applicable Maxi mum Concentration Level s have been established for 14 Applicable to Site 1 with current groundwater nonitoring
40 CFR 264 Subpart F toxi ¢ conpounds under RCRA groundwater protection standards. program al so applicable where identified hazardous wastes
A conpliance nonitoring programis included for RCRA are treated, stored, or disposed onsite.

facilities.

Safe Drinking Water Act MCLs 40 CFR Appl i cabl e MCLs have been set for toxic conpounds as enforceable The Sand- and-Gravel Aquifer is a potential source of drinking
141.11 - 141.16 standards for public drinking water systems. SMCLs are wat er. Some contaminants in the plune below Site 1 are
unenforcabl e goals regulating the aesthetic quality of drinking above MCLs and SMCLs.
wat er .
Safe Drinking Water Act MCLGs Rel evant and MCLGs are unenforceabl e goals under the SDWA. The Sand-and-Gravel Aquifer is a potential source of drinking
40 CFR 141.50-141.51 Appropriate wat er. Some contaminants is plume below Site 1 are above

non-zero MCLGs.

State Requirentents

Florida Water Quality Standards Appl i cabl e Establ i shes m ninum water quality criteria for groundwater. Renedi al objectives require renediation of Sand-and-Gravel

Title 62 Chapter 62-3 Aqui fer.

Florida Surface Water Standards Applicable Est abl i shes water quality standards for all waters of the state. Renedi al objectives require protection of surficial water.

Title 62 Chapter 62-301 and Renedi al actions may inpact surficial water bodies.

62-302

Florida Drinking Water Standards Applicable Est abl i shes MCLs for drinking water. Establishes secondary Renedi al objectives require restoration of Sand- and-Gravel

Title 62 Chapter 62-550 requi rements for drinking water. Aquifer to drinking water standards.



8.0 COVPARATI VE ANALYSI S OF ALTERNATI VES

This section of the ROD provides the basis for determ ning which alternative provides the best
bal ance with respect to the statutory balancing criteria in Section 121 of CERCLA, 42 U S.C
Section 9621, and in the NCP, 40 CFR Section 300.430. The major objective of the FFS and
addendum was to devel op, screen, and evaluate alternatives for remediating QU 1. Alternatives
and technol ogies were identified as potential candidates to renediate the contam nation at QU 1
These were screened based on their feasibility with respect to the contam nants present and site
characteristics. After the initial screening, the renmining alternatives/technol ogi es were
conbined into potential renedial alternatives and evaluated in detail. The renedial alternative
was sel ected fromthe screening process using the followi ng nine evaluation criteria:

. Overall protection of human health and the environnent.

. Conpl i ance with applicable and/or relevant federal or state public health or environnental
st andar ds.

. Long-term effecti veness and per manence

. Reduction of toxicity, nobility, or volume of hazardous substances or contam nants.

. Short-termeffectiveness or the inpacts a renedy m ght have on the community, workers

or the environnent during inplenmentation

. Inmpl emrentability, that is, the admnistrative or technical capacity to carry out the
alternative.

. Cost -ef fecti veness, considering costs for construction, operation, and naintenance of the
alternative over the life of the project, including additional costs should it fail

. Acceptance by the state
. Acceptance by the comunity.
The NCP categorizes the nine criteria into three groups:

. Threshold Criteria - Overall protection of human health and the environnent and
conpliance with ARARs (or invoking a waiver) are threshold criteria that nust be satisfied
for an alternative to be eligible for selection

. Primary Balancing Oriteria - Long-termeffectiveness and pernanence; reduction of
toxicity, mobility or volune; short-termeffectiveness; inplenentability and cost are
primary bal ancing factors used to weigh major trade-offs anong alternative hazardous
wast e managenent strategies.

. Modi fying Oriteria - State and community acceptance are nodifying criteria that are
formally taken into account after public comments are received on the proposed plan and
incorporated i nto ROD.

The sel ected alternative nmust neet the threshold criteria and conply with all ARARs or be
granted a wai ver for conpliance with ARARs. Any alternative that does not satisfy both of these
requirenents is not eligible for selection. The Primary Balancing Criteria are the technica
criteria upon which the detailed analysis of alternatives is prinarily based. The final two
criteria, known as Modifying Criteria, assess the acceptance of the alternative



The followi ng anal ysis summari zes the eval uation of alternatives for renediating OQJ 1 under each
of the criteria. Each alternative is conpared for achievenent of a specific criterion

8.1 Threshold Criteria

Al alternatives considered for selection nmust conply with the threshold criteria, overal
protection of hunman health and the environnent, and conpliance with ARARs.

8.1.1 Overall Protection of Hunman Health and the Environment

This criterion evaluates the degree of overall protectiveness afforded to hunan health and the
environnent. It assesses the overall adequacy of each alternative.

The no-action alternative will not mtigate the risks associated with contam nation at or
originating fromQU 1. Therefore, this alternative is not protective of human health and the
environnent and will no |onger be considered in this discussion

Alternatives 2 and 3 woul d use groundwater nonitoring and apply natural attenuation processes

to neet groundwater perfornmance standards. Since there is no current direct exposure route to

groundwat er, natural attenuation of groundwater contamination is protective. In addition, risk
and/ or hazard associated with exposure to surface water and sedinent within Wetland 3 did not

exceed USEPA or FDEP risk and hazard thresholds for recreational use by swimers or waders.

No excess threat to human health is caused by dischargi ng groundwater to the surface water of

Wetl and 3; therefore, all alternatives are protective of human health

Institutional controls restricting unapproved intrusive activities within the landfill boundary
and restricting use of the surficial zone of the Sand-and-Gavel Aquifer within 300 feet of the
site afford additional protection of potential hunman receptors under Alternatives 2, 3, and 4.

The iron detected in Wtland 3 surface water does exceed Florida Surface Water Quality Standards
(1,000 ppb). H gh iron concentrations are a physical threat to fish and other biota because the
oxi dation products of iron can affect inhalation and ingestion processes. Wetland 3 is currently
not a suitable fish habitat because the water is too shallow, and during dry periods of the
year, it recedes bel ow ground | evel. Because no adverse effects have yet been concl usively
linked to the iron at the site, it is difficult to differentiate between the three alternatives.
Assuming iron is causing environmental inpacts to the wetland, Alternative 2c woul d be nore
protective than Alternatives 2a or 2b

Alternative 4 would treat the groundwater contam nation, thereby allowi ng the groundwater to
attain the COC s MCL through extraction and treatnent. Alternative 4 would actively restore
groundwat er and woul d protect human health and the environnment best and nost quickly.

These alternatives protect human health and the environnent by restoring the aquifer and
preventing potential mgration of contam nated groundwater to avail abl e receptors.

8.1.2 Conpliance with ARARs
The iron detected in Wtland 3 surface water does exceed Florida Surface Water Quality Standards
(1,000 ppb). Alternative 2c would be nore protective than Alternatives 2a or 2b as it provides

for the interception and treatnent of the groundwater before it enters Wtland 3.

G oundwat er ARARs include MCLs that establish chem cal-specific limts on certain contam nants
in comunity water systens. Long-termnonitoring is included in Aliternatives 2, 3 and 4.



Additional statistical analysis of data will further substantiate the presence or absence of a
groundwat er plune. This long-termnonitoring will provide the data necessary for a statistica
determ nati on of constituent concentrations in groundwater

For Alternatives 2 and 3, renedial action would include further sanpling and anal ysis of
groundwat er to assure that groundwater beneath the site will neet ARARs through attenuation in
a reasonable tine-frane. Alternative 4 also has further sanpling and anal ysis to assure that
groundwater will neet ARARs through treatnment. Bayou G ande and NAS Pensacol a wet| ands

will be further evaluated during the Sites 40 and 41 R's

Alternatives 2, 3, and 4 would neet all federal and state standards for contam nants and
proposed acti ons.

8.2 Primary Balancing Oriteria
8.2.1 Long-term Effecti veness and Per manence
Alternatives 2, 3, and 4 would provide long-termeffectiveness and per manence

Al of the Alternative 2 subalternatives and Alternatives 3 and 4 woul d use institutiona
controls, which would be re-evaluated after inplenentation of the nmonitoring programand again
at the five-year review. A though this alternative would require additional tinme to neet the
performance standards, it would likely be as effective long-term

As stated earlier, no excess risk to hunan health is posed under current use scenari os by any
alternative, including the no action alternative. Aternative 2a depends on Wetland 3's capacity
toretain iron and how nuch of this capacity has already been used. Therefore, Alternative 2a's
permanence is difficult to predict. Wth harvesting of plants and renoval of decayed natter
Alternative 2b should be effective for the 30-year life of the project. Alternative 2c's

l ong-term effectiveness depends upon nmai nt enance of the systemfor the project's 30-year life
Wth proper operation, Alternative 2c should effectively renove iron fromthe groundwater. None
of the alternatives elimnates the iron's source, and under alternatives 2a, 2b, and 2c
conditions would return to their present state when the systens are shut down or nmintenance

t erm nat ed.

Alternative 2c provides nore reliable controls than Alternatives 2a or 2b. The technol ogy
involved in groundwater interception and renoval of iron is well devel oped and has been used for
many years in other applications. Wtlands have been used to aid in the renoval of inorganics
fromwater, as proposed in Alternatives 2a and 2b, but this practice is an innovative

technol ogy. Its successful inplenentati on often depends upon trial and error because of the nany
vari abl es invol ved.

Alternative 3 would use a clay cap, which would limt |eachate generation, and |ong-term
nmonitoring to neet the perfornance standards. Although this alternative woul d require additiona
tine to neet the perfornmance standards, it would likely be as effective long-term Alternative 4
woul d use treatnent technol ogies to reduce hazards posed by the contamnants in the QU 1

gr oundwat er .

Alternative 3 would require long-termcover nmintenance. Alternatives 2, 3 and 4 would require
nonitoring after performance standards were net to ensure continued effectiveness. Five-year
reviews woul d be needed to verify that the cleanup renmined protective for all three

al ternatives.

8.2.2 Reduction of Toxicity, Mbility, or Volunme Through Treat nent



Alternative 4 would actively renmediate and treat groundwater. Alternative 3 would not treat
groundwat er, but woul d reduce contam nants over tinme. Toxicity, volune, and nobility of
groundwat er woul d be reduced through active restoration in Alternative 4. Alternatives 2a and
2b address reduction of the iron's nobility at Wetland 3 and do not significantly reduce the
volume or toxicity. Wth physical renmoval of the iron by filtration, Alternative 2c addresses
toxicity, mobility, and vol ure.

Therefore, Alternatives 2c and 4 woul d best satisfy CERCLA's statutory preference for treatnent
and use of treatnent to reduce toxicity, mobility, and vol ume of contami nants

8.2.3. Short-term Effectiveness

No short-term effectiveness issues are associated with Alternative 2a. The only short-term
effectiveness issues for Alternative 2b are obtaining permts, and testing and pl anni ng required
during the renedial design phase. Short-termissues associated with Alternative 2c include

wor ker and community safety during interception and treatnent systeminstallation. However

these are easily controlled with proper personal protective equi prent and engi neering controls
The duration of the construction activities under Alternative 2c is short, estinated to be |ess
than 6 nonths

Alternative 3 would also be effective short-term The installation of the cap may inpose risks
by di sturbing the soil contam nation; however, it is not expected to pose unacceptabl e
short-termenvironnmental or health hazards that could not be controlled. Adverse inpacts to the
surroundi ng environment are not anticipated during cap construction; engineering controls can be
applied to manage stormwater runoff and siltation, if necessary.

Alternative 4 would al so be effective short-term Alternative 4 (groundwater treatnent) woul d
require additional studies to determ ne groundwater treatnment design specifications. However,
Alternative 4 woul d nore quickly renedi ate groundwat er contam nati on through extracti on and
treatnent. The installation of groundwater wells nay inpose risks by disturbing the

contami nation in the soil or groundwater; however, it is not expected to pose unacceptable
short-termenvironnental or health hazards that could not be controlled

8.2.4 Inpl emrentability

Alternative 2a would be the nost easily inplenmented alternative. Alternative 2b would require
nore planning, and testing during renedial design. Alternatives 2b and 2c would either require
permts for discharges or that the permt's intent be net. In addition, Alternative 2b would
require a permt for wetlands alterations.

Alternative 3 would also be sinple to inplenment. Materials, services, capabilities, and
specialists would be readily avail able for cover maintenance. Periodic naintenance of the cover
woul d provide reliability in the future. The groundwater nonitoring programwould determ ne the
ef fectiveness of contam nated groundwater attenuation

Alternative 4 would be the nost technically difficult to inplenent and would require
treatability studies and testing to define the design paraneters for these processes.

8.2.5 Cost
Cost details are provided in the FFS and the addendum and are summari zed bel ow i n Table 8-1.

Alternative 2, institutional controls/nonitoring, has the | owest present worth cost and
Alternative 3, capping and nonitoring, has the highest. Alternative 3 is significantly nore



expensive to construct and operate because of the 85 acres requiring capping. Alternative 4 is
nore expensive than Alternative 2 because of the groundwater extraction and treatnent conmponent
for the entire landfill. Aternative 2 provides for the best ratio of costs to benefit received
t hrough the permanent reduction of risks to hunan health and the environnent.

8.3 Modi fying Oriteria

8.3.1 St at e Accept ance

The State of Florida has concurred with the selection of Alternative 2c to renediate QU 1.
8.3.2 Conmmuni ty Accept ance

Based on comments expressed during the comment period, it appears that the Pensacol a

community generally agreed with the selected renmedy. No conmments were received during the
public coment peri od.



Table 8-1
Cost Conmparison for Aternatives

Direct and Indirect
Alternative Cost s Annual Q&M Costs Total Net Present Wirth

Alternative 1 None None None

Alternative 2

2a. Monitoring at $211, 500 $358, 700 $3, 258, 600
Wet | and 3
2b. Enhancenent of $816, 400 $180, 000 $4, 278, 500
Wet | and 3
2c. QG oundwat er $559, 100 $209, 800 $4, 542, 600

Interception with
Treatnent at Wetland 3

Alternative 3 $10, 728, 100 $140, 400 $13, 450, 400
Alternative 4

4a. Extraction with 1, 230, 400 214, 700 5, 216, 500
Air Stripping

4b. Extraction with 1, 343, 900 186, 300 5,629, 500
Const ruct ed
Wt | ands

Not es:

Net present worth costs, where appropriate, were calcul ated using a 6% di scount rate over 30
years. Al of the alternatives include cost estinmates of engineering services/report preparation
suppl i ed by Bechtel Environnental Inc.



9.0 THE SELECTED REMEDY

Based upon consi deration of the requirenents of CERCLA, the NCP, the detail ed anal ysis of
alternatives and public and state comments, the Navy has selected Alternative 2c, institutional
controls, natural attenuation, groundwater nonitoring, and interception and treatnent of
groundwater in the Wetland 3 area as the renedial action for QU 1. At the conpletion of this
remedy, the risk associated with this site will be protective of hunan health and the

envi ronnent .

The selected alternative for QU 1 is consistent with the requirenents of Section 121 of CERCLA
and the NCP. The selected alternative will reduce the nobility, toxicity, and vol une of

contam nated groundwater onsite. In addition, the selected alternative is protective of human
health and the environment, will attain all federal and state ARARs, is cost-effective, and uses
permanent solutions to the maxi mum extent practicable.

Based on the information available at this tine, the selected alternative represents the best
bal ance anong the criteria used to evaluate renmedies. Alternative 2c is thought to be protective
of human health and the environnment, will attain ARARs, will be cost-effective, and wll use
permanent solutions and alternative treatment technol ogi es or resource recovery technologies to
t he nmaxi mum extent practicable.

9.1 Source Control

Since the Baseline R sk Assessnent indicates no unacceptable risk to exposure to soil, source
control renediation will address restricting exposure to contani nated wastes and subsurface soil
at the site and intercepting groundwater before discharge to Wtland 3. Source control shall
include institutional controls to be placed in accordance with the LURA as agreed by the USEPA,
FDEP, and the Navy.

The naj or conponents of source control to be inplenented include:

. Institutional controls inposed in accordance with the LURA to restrict groundwater use
of the surficial zone of the Sand-and-Gavel Aquifer within 300 feet of the site.

. Institutional controls inposed in accordance with the LURAto limt intrusive activities
within the landfill boundary without prior approval, fromthe NAS Pensacol a Environnental
Ofice.

. G oundwater interception and treatnent before reintroduction into Wetland 3.

9.2 Monitoring

G oundwater nmonitoring will be inplenmented at QU 1 to record contam nant novenent to nearby
surface water bodi es. The maj or conponents of groundwater nonitoring to be inplenented are:

. Pl acement of institutional controls to preclude usage of groundwater in the surficial zone
of the Sand-and-G avel Aquifer within 300 feet of the site

. I mpl emrent ati on of a groundwater nonitoring programto nonitor conpliance with the
performance standards listed in Table 9-1.

9.3 Conpliance Testing



G oundwat er and surface water will be nonitored at this site in accordance with the nonitoring
plan to be conpleted during the renedi al design. After denonstration of conpliance with
perfornmance standards for two consecutive sanpling events and continued attai nment through the
five-year review at the designated conpliance points, sanpling and nonitoring nay be

di scontinued. If sanpling or nonitoring indicates that the perfornance standards set forth in
Section 9.2 are being exceeded at any tinme after nonitoring has been discontinued, groundwater
sanpling may recommence until the performance standards are once agai n achi eved.

Table 9-1
Per f ormance Standards for G oundwat er

Cont am nant Per f or mance Standar ds
N ckel 100
Benzene 1
Chl or obenzene, 100
Vinyl Chloride 1
Not e:

Florida Primary Drinking Water Standard or USEPA MCL, whichever is |ower.
10. 0 STATUTORY DETERM NATI ONS

Under CERCLA Section 121, 42 U S.C. ° 9621, the Navy nust select renedies that are protective

of human health and the environment, conply with ARARs (unless a statutory waiver is justified),
are cost-effective, and use permanent solutions and alternative treatnment technol ogies or
resource recovery technol ogies to the maxi mum extent practicable. In addition, CERCLA includes a
preference for renedi es that enploy treatment that pernanently and significantly reduces the
volume, toxicity, or nobility of hazardous wastes as their principal elenment. The foll ow ng
sections discuss how the selected renmedy at QU 1 neets these statutory requirenents.

10.1 Protection of Human Health and the Environnent

The sel ected renedy protecis human health and the environnment by elimnating, reducing, and
controlling risk through institutional controls and nonitoring through perfornance standards
described in Section 9. Contam nated groundwater will be nonitored to neet the perfornance
standards described in Section 9. Institutional controls will prevent exposure to contam nants
in groundwater. The review will ensure that the perfornance standards are bei ng net. G oundwater
interception and treatnment will prohibit further contam nation of the surface water in Wtland
3.

10. 2 Attai nment of the ARARs

Remedi al actions perforned under CERCI A Section 121, 42 U S. C. ° 9621 nust conply with

all ARARs. Al alternatives considered for QU 1 were eval uated based on the degree to which
they conplied with these requirenents. The selected renmedial action was found to neet or exceed
identified ARARs.

The sel ected renmedy was found to neet or exceed ARARs identified in Tables 7-2, 7-3, and 7-4.
The following is a short, narrative in support of attai nment of the pertinent ARARs.



Chemi cal - Speci fi c ARARs

G oundwat er restoration perfornance standards identified as MCLs are the groundwater protection
standards set out in this ROD as performance standards for renedial action.

Acti on- Speci fic ARARs

Performance standards are consistent with ARARs identified in Tables 7-2 and 7-3; these
regul ations will be incorporated into the design and inplenentation of this renedy.

Locati on- Speci fi c ARARs
Per f ormance standards are consistent with ARARs identified in Table 7-1.
i ver s

Section 121 (d)(4)(C of CERCLA, 42 U S.C ©° 9621(d)(4)(c) provides that an ARAR nay be wai ved
when conpliance with an ARAR is technically inpracticable froman engi neering perspecti ve.

QG her Qui dance To Be Consi dered

QO her gui dance TBGCs incl ude heal t h-based advi sories and gui dance. TBCs have been used in
estimating increnental cancer risk nunbers for renedial activities at the sites and in

det erm ni ng RCRA applications to contam nated nmedia. TBCs for QU 1 include Quidelines for

G oundwat er O assification under the EPA Groundwater Protection Strategy, Draft Final, Decenber
1986.

10. 3 Cost-Ef fectiveness

The Navy believes the selected renedy, Alternative 2c, will elimnate risks to hunan health at
an estinmated cost of $4,542,000. Alternative 2c is expected to achieve a conparabl e
effectiveness at a substantially |ower cost than the other alternatives (although over a |onger
tine).

Alternative 2c provides an overall effectiveness proportionate to its costs, such that it
represents a reasonabl e val ue achi eved for the investnent.

10. 4 Use of Pernmanent Sol utions to the Maxi num Extent Practicable

The Navy, wi th USEPA and FDEP concurrence, has determined that the sel ected renedy represents

t he maxi mum extent to which permanent sol utions and treatnment technol ogi es can be used
cost-effectively for final renediation at QU 1 at NAS Pensacola. O those alternatives that
protect hunman health and the environnment and conply with ARARs, the Navy, wi th USEPA and FDEP
concurrence, has determined that this selected renedy provi des the best bal ance of trade-offs in
long-term effectiveness and permanence; reduction in toxicity, nobility, or volune achi eved
through treatnent, short-termeffectiveness; inplenentability; and cost, while al so considering
the statutory preference for treatnment as a principal element and considerati on of state and
community acceptance. The sel ected remedy provides for long-termeffectiveness and pernanence;
is easily inplenented; reduces toxicity, mobility, or volume, and is cost-effective.

10.5 Preference for Treatment as a Principal El enent

Because groundwater treatment is practicable, the statutory preference for renedi es that enpl oy



treatnent as a principal elenent is satisfied
11. 0 DOCUMENTATI ON OF NO SI GNI FI CANT CHANGES
There have been no significant changes in the selected remedy, Alternative 2c, fromthe

preferred remedy described in the proposed plan. No comments were received during the public
comrent peri od.
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Appendi x A
d ossary

This glossary defines terns used in this record of decision describing CERCLA activities. The
definitions apply specifically to this record of decision and nay have ot her nmeani ngs when used
in different circumnstances.

ADM NI STRATI VE RECORD: A file that contains all information used by the | ead agency to

nmake its decision in selecting a response action under CERCLA. This file is to be available for
public review and a copy is to be established at or near the site, usually at one of the
information repositories. Also a duplicate is filed in a central location, such as a regional or
state office.

AQUI FER. An underground formation of naterials such as sand, soil, or gravel that can store
and supply groundwater, to wells and springs. Most aquifers used in the United States are within
a thousand feet of the earth's surface

BASELI NE Rl SK ASSESSMENT: A study conducted as a supplenent to a renedial investigation to
determ ne the nature and extent of contam nation at a Superfund site and the risks posed to
public health and/or the environnent.

CARCI NOGEN: A substance that can cause cancer

CLEANUP: Actions taken to deal with a release or threatened rel ease of hazardous substances
that could affect public health and/or the environnent. The noun "cl eanup"” is often used
broadly to describe various response actions or phases of renedial responses such as Renedi al
I nvestigation/ Feasibility Study.

COWENT PERICD: A tine during which the public can review and comment on various docunents and
actions taken, either by the Departnent of Defense installation or the USEPA. For exanple, a
comrent period is provided when USEPA proposes to add sites to the National Priorities List.

COWUNI TY RELATI ONS: USEPA's, and subsequently Naval Air Station Pensacola's, programto inform
and involve the public in the Superfund process and respond to comunity concerns.

COVPREHENSI VE ENVI RONVENTAL RESPONSE, COWPENSATI ON, AND LI ABILITY ACT (CERCLA): A federal |aw
passed in 1980 and nodified in 1986 by the Superfund Anendnents and Reaut horizati on Act (SARA).
The act created a special tax that goes into a trust fund, comonly known as "Superfund," to
investigate and clean up abandoned or uncontrol |l ed hazardous waste sites.

Under the programthe USEPA can either

. Pay for site cleanup when parties responsible for the contam nati on cannot be
located or are unwilling or unable to performthe work.

. Take | egal action to force parties responsible for site contamnation to clean up
the site or pay back the federal government for the cost of the cleanup

DEFENSE ENVI RONVENTAL RESTORATI ON ACCOUNT (DERA): An account established by Congress to fund
Department of Defense hazardous waste site cl eanups, building denolition, and hazardous waste
m ni m zation. The account was established under the Superfund Anendnents and Reaut hori zation
Act .

DRI NKI NG WATER STANDARDS: Standards for quality of drinking water that are set by both the USEPA



and the FDEP.

EXPLANATI ON OF DI FFERENCES: After adoption of final renedial action plan, if any renedial or
enforcenent action is taken, or if any settlenent or consent decree is entered into, and if the
settlement or decree differs significantlv fromthe final plan, the lead agency is required to
publ i sh an expl anation of any significant differences and why they were nade.

FEASI BI LI TY STUDY: See Renedial |nvestigation/Feasibility Study.

GROUNDWATER: Water beneath the earth's surface that fills pores between naterials such as sand
soil or gravel. In aquifers, groundwater occurs in sufficient quantities that it can be used for
drinking water, irrigation, and other purposes

HAZARD RANKI NG SYSTEM (HRS): A scoring systemused to evaluate relative risks to public health
and the environnent fromrel eases or threatened rel eases of hazardous substances. USEPA and
states use the HRS to calculate a site score, fromO to 100, based on the actual or potentia

rel ease of hazardous substances froma site through air, surface water, or groundwater to affect
people. This score is the prinmary factor used to decide if a hazardous site should be placed on
t he NPL.

HAZARDOUS SUBSTANCES: Any naterial that poses a threat to public health and/or the environnent.
Typi cal hazardous substances are naterials that are toxic, corrosive, ignitable, explosive, or
chemcally reactive.

| NFORVATI ON REPCSI TORY: A file containing infornmation, technical reports, and reference
docunents regarding a Superfund site. Infornation repositories for Naval Air Station Pensacol a
are at The John C. Pace Library at the University of Wst Florida and the NAS Pensacol a Library
in Building 633 on the Naval Air Station, Pensacola, Florida.

MAXI MUM CONTAM NANT LEVEL: National standards for acceptable concentrations of contami nants in
drinking water. These standards are legally enforceabl e standards set by the USEPA under the
Safe Drinking Water Act.

MONI TORI NG VEELLS: Wl I's drilled at specific |locations on or off a hazardous waste site where
groundwat er can be sunpled at sel ected depths and studied to assess the groundwater flow
direction and the types and anounts of contami nants present, etc

NATI ONAL PRIORI TIES LI ST (NPL): The USEPA's |ist of the nost serious uncontrolled or abandoned
hazardous waste sites identified for possible |ong-termrenedi al response using noney fromthe
trust fund. The list is based prinmarily on the score a site receives on the Hazard Ranking
System USEPA is required to update the NPL at | east once a year.

PARTS PER BI LLI ON (ppb)/ PARTS PER M LLION (ppm): Units comonly used to express | ow
concentrations of contam nants. For exanple, 1 ounce of trichloroethylene in a mllion ounces of
water is 1 ppm 1 ounce of trichloroethylene in a billion ounces of water is 1 ppb. If one drop
of trichloroethylene is mxed in a conpetition-size swinmmng pool, the water will contain about
1 ppb of trichloroethylene.

PRELI M NARY REMEDI ATI ON GQALS: Screening concentrations that are provi ded by the USEPA and the
FDEP and are used in the assessnment of the site for conparative purposes before renedial goals
bei ng set during the baseline risk assessnent.

PROPCSED PLAN: A public participation requirenent of SARA in which the | ead agency summari zes
for the public the preferred cleanup strategy, and the rationale for the preference, reviews the



alternatives presented in the detailed analysis of the renedial investigation/feasibility study,
and presents any waivers to cleanup standards of Section 121(d)(4) that nay be proposed. This
nmay be prepared either as a fact sheet or as a separate docunent. In either case, it nust
actively solicit public review and corment on all alternatives under agency consideration

RECORD OF DECI SION (ROD): A public docunent that explains which cleanup alternative(s) will be
used at NPL sites. The Record of Decision is based on infornmation and technical analysis
generated during the renedial investigation/feasibility study and consideration of public
comments and comruni ty concerns.

REMEDI AL ACTI ON (RA): The actual construction or inplenentation phase that follows the renedia
design and the selected cleanup alternative at a site on the NPL.

REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY (RI/FS): Investigation and anal ytical studies usually
perforned at the same tine in an interactive process, and together referred to as the "RI/FS. "
They are intended to: (1) gather the data necessary to determ ne the type and extent of

contam nation at a Superfund site; (2) establish criteria for cleaning up the site; (3) identify
and screen cleanup alternatives for renedial action; and (4) analyze in detail the technol ogy,
and costs of the alternatives.

REMEDI AL RESPONSE: A long-termaction that stops or substantially reduces a rel ease or
threat ened rel ease of hazardous substances that is serious, but does not pose an i medi ate
threat to public health and/or the environnent.

REMOVAL ACTION: An i mredi ate action perfornmed quickly to address a rel ease or threatened rel ease
of hazardous substances.

RESOQURCE CONSERVATI ON AND RECOVERY ACT (RCRA): A federal |aw that established a regul atory
systemto track hazardous substances fromthe tinme of generation to disposal. The | aw requires
saf e and secure procedures to be used in treating, transporting, storing, and disposing of
hazar dous substances. RCRA is designed to prevent new, uncontrolled hazardous waste sites.

RESPONSE ACTI ON: As, defined by Section 101(25) of CERCLA, neans renove, renoval, renedy, or
remedi al action, including enforcenent activities related thereto

RESPONSI VENESS SUMVARY: A summary of oral and witten public coments received by the | ead
agency during a comment period on key docunents, and the response to these comments prepared by
the | ead agency. The responsiveness sumary is a key part of the ROD, highlighting community
concerns for USEPA deci si on- makers.

SECONDARY DRI NKI NG WATER STANDARDS: Secondary drinking water regul ations are set by the USEPA
and the FDEP. These gui delines are not designed to protect public health, instead they are
intended to protect "public welfare" by providing guidelines regarding the taste, odor, color
and ot her aesthetic aspects of drinking water which do no present a health risk.

SUPERFUND: The trust fund established by CERCLA which can be drawn upon to plan and conduct

cl ean ups of past hazardous waste disposal sites, and current rel eases or threats of rel eases
of nonpetrol eum products. Superfund is often divided into renoval, renedial, and enforcenent
conponent s.

SUPERFUND AMENDMVENTS AND REAUTHCORI ZATI ON ACT (SARA): The public | aw enacted on Cctober 17, 1986
to reauthorize the funding provisions, and to amend the authorities and requirenents of CERCLA

and associated |aws. Section 120 of SARA requires that all federal facilities "be subject to and
comply with, this act in the same nmanner and to the sane extent as any non-governnental entity."



SURFACE WATER. Bodi es of water that are aboveground, such as rivers, |akes, and streans.

VOLATI LE ORGANI C COMPOUND: An organi ¢ (carbon-contai ning) conpound that evaporates (vol ati zes)
readily at roomtenperature.



Appendi x B
RESPONSI VENESS SUMVARY

Overvi ew

During the public comment period, the U S. Navy proposed a preferred remedy to address
groundwat er contam nation at QU 1 on NAS Pensacola. This preferred remedy was selected in
coordi nation with the USEPA and the FDEP. The NAS Pensacol a Restoration Advi sory Board

a group of comunity volunteers, reviewed the technical details of the selected renedy. The
sections bel ow descri be the background of community involvenent on the project and coments
recei ved during the public conment period

Backgr ound of Community | nvol venent

Throughout the site's history, the community has been kept abreast of site activities through
press releases to the | ocal newspaper and television stations that reported on site activities
Site related docunents were nade available to the public in the adm nistrative record at
information repositories naintained at the NAS Pensacola Library and The John C. Pace Library of
the University of West Florida

On Decenber 4, 1997, newspaper announcenents were placed to announce the public comment period
(Decenber 8, 1997, through January 22, 1998) and included a short description of the proposed

pl an. The announcenent appeared in the Pensacol a News Journal. In conjunction with the newspaper
announcenent, copies of the proposed plan were mailed to addresses on the Installation
Restoration Programmailing list. The opportunity for a public neeting was provided.

Summary of Comments Received During the Public Comment Period

No comments were received during the public coment period.



